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LEWIS STEPHEN PILCHER 

A lUOGR VIRIICAL PICTURE OF A MASTER OF MEDICAL 

LITliiRATURE ' 

B\ .] VMCs Pktkr Wvubvsse, MD 

{)I nUOOKMN Nl W \oiMv 

Society progi esses onh as its unique cliaiacteis point the way, and 
lead E^en aqe eicn nation, e\eiy comnninit)’^ lias its outstanding figures 
111 medicine yIio cieate standaids and from whom the piofession takes its 
cue To the credit of medicine these ha\e been the consummate flowed 
of the ciMlmation of then time Charaka Hippociates, Aietaeus, Pare 
Har\e}, S}denham, JIallei Huntei. Servetus, Holmes, and Gioss are the 
names of unique ]iei sonahtics The world recognized them as good doctois, 
hut It well might ha\e chosen them as its moial and intellectual guides 
Their h\es were excmplai} It is such as these wdiom medicine has saluted 
as Its leaders m thought and action The\ ha^e diffeied from those in othei 
professions and crafts their chaiacteis have been made superb by then 
faith m science 

The quaht} of uniqueness is not concealed It is patent and obvious 
When Lewis Stephen Pilchei enteied the Univeisity of Michigan at the 
age of thirteen, and took his bacheloi’s dcgiee at seventeen, he did the 
unique thing He still stands today, at the age of eighty-nine, the youngest 
matriculant and the youngest graduate of that great institution His 
master s degree w^as added wuthm a year , and m that same year he entered 
upon medical study This w'as m 1863 wdien the Civil War w^as raging The 
next year found him wuth enough medical knowdedge to volunteer as a 
hospital stew^ard and throw”^ himself into the thick of service to the sick 
and wounded This w'as the beginning of his medical experience — seventy 
years ago 

Then back to the Unnersity of Michigan and the doctor’s degiee in 
1866 Many yeais latei, 1900, this same institution conferred upon him the 
furthei honorary degree of Doctor of Law's Piactice began m a rinal dis- 
trict of Michigan at the age of twenty, at the same time, to guarantee a live- 

A tribute bj' the publishers of the Annals of Surgery to its Editor, prepared at 
their request by Jamfs P Warbasse, AID, of Brooklyn, N Y, the former Hospital 
Interne, later Associate Surgeon, and long time friend of its subject 
1 1 




LEWIS STEPHEN PILCHER 

lihood, teaching in the little schoolhouse by the blacksmith shop He rode 
his horse across the countryside to the call of the sick, followed the current 
literature of medicine, and for diversion read the classics in their original 
Greek and Latin 

This was practice backed by the rich experience in the hospitals at the 
front and on the battlefield, such as had made the Surgeons of the Long 
Robe of the School of Saint Come wonder how the young Ambroise could 
know so much When the youthful Lewis left the schoolteacher’s desk and 
sallied forth mounted and caparisoned, with wisdom in his head, experience 
at his finger tips, and succor in his saddle bags, it was a veritable Sir Gala- 
had of medicine who bestrode his steed, and the quest was the grail of 
learning He lode at times as far as fifty miles away Thinking, too, was 
one of the opportunities offered b)’- the long silences of counti}’- practice m 
those pioneei days 

However, the broken legs and arms and the ills of country folks were 
not enough Already he had out his lines for wider fields The next 
move was to an mterneship m a Detroit Hospital Then a post-graduate 
course in the hospitals of New York City And then came the successful 
examination and appointment as Assistant Surgeon m the United States 
Navy, in 1867 He sailed the seas, got experience with practice and with 
people, and read voraciously In 1869 yellow fever broke out on the 
wooden sailing frigate Smatoga m Havana harbor The suigeon of the 
ship was one of the first to die of the disease Upon his death, m his 
place, the young Assistant Suigeon Pilcher was sent from another ship 
to the stricken vessel With hei infected crew she started for northern 
waters By the time she leached New York and was relieved, thirty-seven 
cases of the disease had developed, seventeen of whom died Then the 
Assistant Surgeon also came down with yellow fevei and was removed to the 
Naval Hospital at Brooklyn His recovei}--, the “Lady of the Floweis,” 
his marriage, retirement from the Navy, and entrance into private piactice, 
in 1872, all spelled romance and adventure 

Then came the years of piactice And practice is what most doctors do 
But Pilcher wanted something more It was the eternal hunger for per- 
fection He organized a dissecting room in his house This expanded 
into an adjacent building A museum and library giew up in connection 
with It He dissected also at the Long Island College, and became Adjunct 
Professoi of Anatomy, in 1879, and Surgeon to the Dispensaiy In 1885 
he was appointed Professor of Surgery at the New York Post Graduate 
Medical School 

Out of the private dissecting room grew something significant Heie 
assembled a select group of ambitious young men like himself They be- 
came the Brooklyn Anatomical and Surgical Society, m 1878, with Pilcher 
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as piesident Their meetings A\ere serious and their discussions on a high 
plane of scientific thought Their Transactions were published as the 
Annals of the Anatouucal and Siugical Society The first volume bears 
the date of 1S7S-9 The next }eai the transactions were issued as the 
Annals of Anatomy and Snrgciy, a monthly periodical, under Pilcher’s 
editorship This continued till 1884, in which year he went to Europe for 
special study 111 surgeri \Mien he returned, the publication was continued 
as the Axxals or Surgerv with Pilcher as Editor, which position he has 
occupied to the present day This publication, beginning m 1884, was ac- 
quired m 1897 b} J B Lippmcott Company The editorial policy and 
censorship of adierti'smg liaie ne\er been relinquished b} the Editor If 
we add to the fifty }ears of the Axxals or Surgery, the seven years of 
the Annals of Anatomy and Suigeiy, and its predecessor which he inspired 
and dominated this period of medical editorship establishes him as the 
dean of In mg medical editors in the E'nited States, if not m the world 
Medical editors liaie been born ser\ed long editorial periods, and died, 
while this dean of surgical journalism continues to sit at his desk 

The A\x\ls or Surger\ was the first suigical journal m the English 
language It has been guided continuously by a single hand It has ahvays 
reflected its editor s standards of quaht} Dignified, sincere, scientific, it has 
maintained its excellence Accepted as the official organ of the American Sur- 
gical Association, the New York Surgical Socieh, and the Philadelphia 
Academ\ of Surgery, it has profoundly influenced American surgery It has 
inspired a high quaht} not only m surgical jouinahsm but in surgical practice 
as well It has for fifty }ears steadfastly kept the faith as a true monthly 
reiiew of surgical science and practice And for this, medicine ow^es a 
debt to this one man 

The quality supremely lacking m the run of mortals is the ability to 
make decisions The man possessed of this quaht} moves forward if he 
have but moderate intelligence When this gift is combined wnth a high 
intelligence and learning, a dominant and influential character is the result 
This IS Pilcher He makes decisions There is never any question about 
where he stands He has no difficulties m expressing himself because he 
IS never in a state of \acillation And he has had much to say, and he 
has said it The first contribution from his pen was published in 1871, 
it chronicled hospital observations Since that time the literature has been 
enriched by his monographs and books 

Mlien the iMethodist Episcopal Hospital of New'- York w^as contemplated, 
the leaders of the church called upon Pilcher for his surgical skill and or- 
ganizing abilit}' His Msion and genius made that institution a surgical 
centre of note From its beginning, m 1885, until 1907, his w^as the 
dominating personality, demanding always excellence and scientific stand- 
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aids of the htghcbt When the methods of the hospital de])aUed lioni his 
conception of those standards, his resignation fiom the Staff and the Board 
of Directors \\as prompt and iinequnocal 

Connected uith seveial othci institutions and nith his own prnate hos- 
pital, his woik expanded llis conti ibiitions to the htciatiire of singer) 
have been loluminous His li raiment oi Ji otimh gave him prestge m 
Europe on his first suigical jnlgnmagc 1-1 is lo\e of learning took him 
among the masters of his ciaft He collected the classics of surger) In 
1918, after fortv ^ears of medical bibhophiha. he published a quarto \okime 
of tw'O hundred pages, an Ex Lilnis Antiqnani^, which was a descriptne 
catalogue of the works of the old masters m his prnate lihrari Here 
w'^as a goodl) number of incunabula published within the centur) in whieh 
Columbus discoeered America These jiroduets of the jinnter s art stand 
today stalwait and eieet while the books of mnie learned times droop and 
decay The loie of these stuid) \olumes is ])eenharl\ a medical quaht) 
symbolical of the medical mind and its appieeiation of health in books 
This choice libran he donated to the Lnneisit) of Michigan, where it 
enjoys special housing as the Pilcher Medical Librai) 

Honors without numhei have exjiiessed the esteem of medicine and 
learning Doctor Pilehei w'as President of the New York State Medical 
Society m 1892 and of the Alcdical Soeiet) of the Count) of Kings m 
igoo He is a Fellow of the \meiiean Surgical Association, and was its 
President in 19 iS, Honorary Fellow of the American College of Surgeons 
the Philadelphia Academv of Singer) the College of Plnsieians of Phila- 
delphia, the New' AMik Surgical Societv and the Brooklyn Surgical So- 
ciety, and one time Cominander-in-Chief of the Giand Army of the Republic 

In 1916, the semicentennial of his piaetice was celebrated b) a public 
assembly He was piesented with a massue gold medal a siher replica 
of wdiich is deposited in the Metropolitan Aliiseiim of Art A Fisischnfi 
surgical volume m his honoi was issued at the time Expiessions of aji- 
pieciation were published m anothei volume 

His autobiography, entitled A Suigical Pilgiiins P)ogtc<!s, published in 
1925, is a charming record of a life rich in satistactions Retired fiom 
active surgical w'oik he still continues the editorship of the Axx \ls or 
Surgery as a congenial joy 

I w'rite as an intimate friend and long-time associate of Doctor Pilchei 
I know that he has exerted an influence foi good upon a multitude of jihy- 
sicians beyond his ken His scholaiship ornaments a rare professional 
life His character stands as a stalwart challenge to his piofession The 
debt that medicine ow’es to him can be paid onli bv continuous homage 
to the qualities he exemplifies 
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THE DISUrPTIOX OF VBDOMINAL WOUNDS WITH 
THE FRO'rHUSlOX OF VISCEIU’ 

Ih Fhwk L AIlliam, ^ID , w'l) Ei)\\ \iu) ]> IIowks, MD 

oi NlW ^Ollh \ ^ 

nto\! Tin ‘^nu It M oi Tin nn ^inTnn\\ ikihiitvi wn tiii m h* u \i iniMiTMivTof rm ron f i oi 

\M> **1 lu ) t>S'' isniimiTi nm\ ^nuK 

1 HI fli'-niplion of ahdoinin.i! woiincls with jiiotnision of viscera is a post- 
ojicialiNt atculcm actompanied In suOi disticssins^ s\mptonis and hi£?h moi- 
ta!u\ that il w. in ants most laiefni lonsuleialion to dcteimme, if possible, 
whetiKi It is .noidahle oi iina\oidal)lt Sokolox ’ analx/cd the icplies which 
he icicixed tioni oxei a thmisand ([nestnmnan es sent out to snii^eons all oxci 
I'lnope and tomlnded that the imideiue landed from 2 to 3 pei cent of all 
ahdoininal opei.itions We tianklx .idniit that it has occiined in the Pies- 
hxteiian Hospital all too fiequentlx In the last cn^ht xeais xxc haxe had 
about fitlx-tixe c.ises an iiKideiKe of about i ]ici cent of oiti abdominil 
opciations We aie not ceitain of the ex.ict numhci hecause it is jirohahlc 
that this xomplKation has fiequentlx been omitted fiom the diagnosis file pai- 
taulailx in tho'-e cases in xxhich theic was no sccondaix closuie Oui actual 
imidemc ni.ix he 2 ]km cent W'e haxe carefullx analxzcd fifty of these cases 
xxithout anx voiiscious selection xxith the idea that thex xxould furnish us xxith 
sufficient <kua to seixe as a basis foi the discussion of its causes and pre- 
xcntion In (he jiicsent sxnipnsnim xxe sh.dl tieat paiticularly on the factois of 
xxoiind hcMhng suiuie matenal ,ind xxound infection 

In going ox Cl these cases it is ajipaient that in some the disru])tion is the 
;<o/// of post-opciatixe comiihc.itions such as xomiting. hiccough and dis- 
tention ancl in othei cases it is the of these complications In some 

cases It IS just one of main bad features of a fatal post-opeiatix^e couise 
and in othcis it is the m.ijoi cause of the fatal outcome 

'J he fiiults xxhich Ic.id to wound disrujition max be inherent eithei in the 

1 

patient 01 in the technic of ojieiatixe and post-opei atix^e care WHien xx^e come 
to an.ilx/c our cases it is cxident that the suigcon may xvell be moie lespon- 
siblc than the jiatient 'J he factois mhcient m the patient are shown in 
d able I Certain conditions of the ]>atient, which may hax^e a beaiing on 
wound disiujition aie unavoidable, such as age and sex In out senes it 
was much moie common in jiatients oxci foity, and txvice as common m 
males as m fem<iles W'’c xveie suipiiscd to find hoxv often these patients 
weie in good condition " Disuqition occuned much moie often m con- 
taminated and infected cases than in clean cases* Theie may be an infection 
in progiess xxhen the jiatient comes foi opeiation, 01 the opeiation may 
require opening 01 icmoving a bactei la-contammg viscus'^ 

* Read before tlie New* York Surgical Society, November 8, 1933 

5 



MELENEY AND HOWES 


Table I 

Factors AUrtbulable to Patient 


Age 


Sex 


Condition 


0-20 

3 

Male 

3 t> 

Good 

21 

21-40 

II 

Female 

14 

Fair 

20 

41-60 

21 



Poor 

9 

61-80 

15 






Bacterial Factor at Time of Operation 


Clean 14 

Contaminated 28 

Infected 8 

Disriipiu'c Force 

Undue AcU\ ity 14 

Vomiting 38 

Cough 29 

Distention 38 

Hiccough 18 


On the othei hand, certain other faults which we ascribe to the patient 
may be partially controlled or impioved by the suigeon Before operation 
the patient may he emaciated, dehydrated, anremic, or m shock, and there 
may be time for improving his geneial condition in pieparation for the 
operation After opeiation he may be ovei -active, lestless, disoiiented, ex- 
cited, distended He may vomit, cough 01 hiccough The suigeon is 
partially lesponsible for the occurrence and continuance of these conditions 
and may be able to dimmish or prevent the operation of these disiuptne 
forces 

' Furthermore, the suigeon is responsible, on his own account, for ceitain 
conditions which may contribute toward the disruption These are shonn 
in Table II He is responsible foi his sterile technic, foi his trauma of 
the tissues, for the type of his incision, foi his decision with regard to the 
type and location of drains, for his choice of suture mateiial and for the 
employment of the vaiious kinds of stitches which may be used to appose the 
layers of the abdominal wall 


Table II 


Factors 

Attributable to Technic 


Incision 


Drains 


Upper vertical 

33 

Yes 

19 

Middle vertical 

4 

No 

31 

Lower vertical 

4 


Upper oblique 

7 



Upper transverse 

2 



Suture Material 


Retention Sutures 


Contmuous plain catgut 

4 

Circular 

2 

Plain and chromic 

2 

Bolt 


Continuous chromic 

42 

Lateral 

*J 

Interrupted chromic 

I 

Buttons or rubber tubes 

17 

Continuous silk 

I 
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DISRUPIION OF ABDOMINAL WOUNDS 


Tabic ITT shows the types of opciations in which dtsiuplioii occuiied in 
GUI senes The ficquenc) of cholccystcelomy and gastioentei ostomy is le- 
maikahlc and bungs up a niimbei of questions with which we do not have 


T\nii: in 


MAJOR CACSl S or niSRUPTIOV 
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time to deal The tabic also indicates the majoi and minoi factois appar- 
ent!) responsible clinically foi these disiuptions Beside the disiuptive forces 
mentioned abo\c it will be seen that infection and gastiic lavage weie im- 
poitant factors The moitalit) is veiy high, 44 pei cent These featuies 
may be discussed by the otheis in gieatei detail Of particulai inteiest to us 
IS the poilion of the table shownng that the gieatest numbei of disiuptions 
occuired fiom the seventh to the tenth day This is showm giaphically m 
Fig I and the cuive is conellated wnth the cuives of catgut absorption and 
w'oiind healing The imjioitance of this wnll be bi ought out below’’ 

Dkciuvioh — W e have briefly indicated how^ the surgeon may minimize 
ceitain factois attnbutable to the patient, paiticiilaily wnth regaid to im- 
proving his geneial condition and avoiding the disiuptive forces How may 
the suigeon analyze his owm technic with a view tow^ard minimizing the 
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{dults mheient theieiii^ Let us assume that the steiilc technic is n reproach- 
able and that theie is a minimum of trauma to the tissues from cutting 
instruments, aitery damps and retiaclors We cannot ascertain any of these 
things from the lecords The surgeon comes to the closure of the abdominal 
wall He selects a sutuie which has a ceitam tensile stiength and approxi- 
mates tissues which have a ceitam holding strength for the suture The 
sutuie exerts a piessurc ujion the tissue and the ability of the tissue to lesist 
this pressure determines whethei death of the contiguous cells does or does 
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1 IG I — Cuive iiuhcitmt, the post oiientisc slieiigth of nbdomiml woiituls which dis 
united IS indicsted hj the number of disrupted wounds occmrmg on indicited post ipct-it-d 
dnjs corrclited with cuncs for chromic entgut ibsorption md wound he ding 

not ensue Along the course of the sutuies some cells aie killed by the 
needle and others aie later killed by the piessure of the sutuie When the 
wound IS finally closed an equilibrium is leached between the foice of 
approximation of the suture and the foice of retiaction of the tissues The 
tension on both tissue and suture is being alteied constantly by bieathmg, 
coughing, moving, vomiting, hiccoughing oi distention At any time, if the 
force IS great enough, the sutuie mateiial mav either break or cut thiough 
the tissue It has been shown that m the process of wound healing theie is 
at first a penod of exudation of fluid and wandeung cells into the legion 
of the wound- The dead and injuied cells, the extravasated blood Imd 
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hiiipli, the foicii^n bodies such as dus{ and bactciia have fallen into the 

wound 01 ha\e been tamed m fiom the deep skin glands, and the sutuie and 
ligatuic inatenal which li,is been voluntaiily placed theie, excite this exudation 
The tissues become swollen and soft, the tension pioduced by the stitches is 
int leased and the sutuies cut deepei into the tissues If the suture matenal 
IS ahsoihahle it bet nines piogiessnely weakei Howes and lIarve}A have 
shown that tin omit catgut will lesist .ihsoiption undei the seiosa of the dog’s 
stomach foi sixteen to twent\ da\s if it is not infetted hut if hactena aie 
actue m the wound chi omit catgut is ahsoihed w’lth gieat rapidity Fuithei- 
moic e\en steiile exudate fa\ois catgut ahsoiption l^onghh speaking the 
gieatei the amount of exudate the moic lapid is the ahsoiption We must 
assume that e\en opei.itne wound is tont<immatcd hv an oi skin oigamsms 
Then numhei and then ahilitc to piohfeiatc ha\e a diicct heaiing upon the 
amount of exudate pioduted in the healing wound and the lapidit) of healing 
is aflected ihcieln When a disiuption octuis, caieful hacteiial cnltines 
should he taken twen m those cases whicli giossK show no evidence of infec- 
tion for hactena mac pkic a gieatei lole than one suspects even in apparently 
clean cases It the siom.icli oi intestines have been opened, pioteolytic fei- 
ments ma\ act upon the catgut and the rihiiii .md thus dimmish the holding 
power ot the tissues oi deki\ the piocess of lepaii In any event the tensile 
strength of sutnics and the holding powei of the tissues dimmish jMogiessiveh 
and lapidh during the fust week .iflei opeiation d'he lepaiative process, on 
the othci hand does not stait immediately '1 heie is a jieiiod of lag, of long 
oi shoit duiation. depending upon the condition of the patient, and the mdi- 
\idual tissues conceined and the degiee of infection ])icsent Undei ideal 
conditions, aftei forte -eight houis, hhi oblasts begin to a])i)cai and lae down 
then fihiils or ulili/e the fihiin in the leconstiuction of the budges which wnll 
eeentualh make up the scai hinding togethei the wound sin faces In clean 
c.ises, w'hen healing staits it does so with gieat miti.il velocity which giadualK 
slows down at the end of a week oi ten days Now if the weakening of the 
holding jiow'er of the sutuies and the tissues pi ogi esses nioie lapidly than 
noiinal, oi if the leji.u.itue jiiocess is unduly delayed oi if the wmund is 
subjected to .1 foice gieatei than these tw’o elements of w'ound appioxi- 
mation can he<u, disiuption wull occui 

'I'he whole piohlem lesolves itself dowm to these thiec c{uestions How' 
can the jieiiod of sutuie oi tissue holding he piolongecU Jdow' can the 
lepaiatnc piocess he hasteneeP And how' can an inciease of disiuptive 
foicc he ])i evented ^ 

We think that it has been dcmonstiated beyond a doubt that silk is hcttei 
suture matenal than catgut for clean cases Theie is less exudation in 

wounds in wdiich it is used, theie is less likelihood of infection and theie is 
little 01 no diminution in its tensile stiength We aie leady to advocate that 
It he used in all clean cases It should not he used, how'evei, in infected 
cases 01 in cases wdiich aic contaminated by the entiance into oi lemoval of 
a contaminated viscus, except pci haps in an opeiation in wdiich this contami- 
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nation is nndei complete control and there is little oi no possibility of con- 
taminating the wound, as, for example, in the removal of an iininflamed 
appendix oi in a hysteiectomy For frankly infected and contaminated cases, 
catgut must be used 

Now, what of the absorbability of catgut^ Plain catgut is absorbed 
completely m a few days ^ By chromicmmg absorption is delayed Some 
catgut films claim that chromic sutures will hold the sutured tissues for ten, 
twenty or foity days, otheis that they will resist complete absorption for that 
length of time These claims are based on animal experiments wdiich do not 
and cannot duplicate actual opeiative conditions in man Certainly the ques- 
tion of absorbability of catgut is of great importance and yet the Committee 
on Catgut Standards of the American Medical Association has not been able 
to persuade the catgut films to agree upon any standard of catgut absorb- 
ability to w'hich they can or will make their product conform And, as far 
as W'e know', there is no test wdiich can demonstrate w'hether a given brand 
of catgut wall or will not resist absoiption a sufficient length of time for it 
to be leliable for all the lequirements of suture material In practically 
every case of disiupted w'ound m our series no matter whether it occurred 
on the third or thirteenth day the operator reported the complete digestion of 
chiomic catgut, used for suturing the tissues This w'as true even m cases 
m which there was no evidence of w'ovind infection and from which bacterial 
cultures were negative At the present time, therefore, we have no real evi- 
dence that chiomic catgut wnll hold the tissues for tw'enty days or even resist 
complete absorption for that length of time 

Retention sutures offei another problem Foi a long time circular stitches 
of silkw'oim gut w'eie used regularly in the Presbyterian Hospital, but these 
frequently cut into the tissues and favored the development of stitch abscesses 
At the same time disruption frequently occurred m wounds m which they 
w'ere employed Because of the dissatisfaction with these sutures m recent 
years silkw'oim gut or silk has been tied to pearl buttons or lubber tubes, on 
either side of the w'ound, oi “bolt” sutures of the same materials have been 
passed from the lateral side of the wound over to the linea alba and back 
and tied to a button or tube The fault with all types of letention sutures 
seems to be that they may not hold the peritoneum The only restraint wdiich 
they have upon this layei is that which is transmitted through the tissues 
wdiich bind this layer to the layers through wdiich the retention sutuies pass 
It is probably the peritoneum wdiich ruptuies first in disrupted W'ounds 
Freeman’s idea of the omental wedge" seems reasonable and care m suturing 
must be concentrated upon the peiitoneum and posterior sheath If the 
circular leteiition stitches do not pass through the peritoneum and posteiior 
sheath they exeit very little restraint against increased pressure fiom wutliin 
the abdomen If they pass through the peritoneum, there is some restraint, 
but It IS minimal at that point because it is on the cncuinfereiice of the circle 
wdiere pressure necrosis produced by the stitch is greatest Retention sutures 
tied to tubes or buttons also have their defects If there is any cuive m 
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these suluics it is obMous that tlic} will cxeit a cutting piessuie on the 
tissues in the plane of the ciiclc of which the tune is an aic Any piessuie 
fioiii within the aliclomcn tends to flatten this cuive, wnclen the end points, 
and lessen the lestiaint exeited on the line of peiitoneal closuie Only if 
these letention sutuics oi bolt sutuics lie in a perfectly stiaight line fiom 
one end point to the othei will the) cxeit any leal lestiaint on the peiitoneal 
line of closuie JIow often do you suppose these iclention sutuies take such 
a diiect com sc ^ It would seem, thcicfoic, with all of the faults to be found 
with ictention sutuies that the solution of the piohlcm lies in the attention 
paid to the actual diiect sutuiing of the peiiloneum and postciioi sheath 
It seems to us that the best appioximation of the pciitoncum and posteiioi 
sheath is accomplished b) the “mattiess ’ t)pc of sutuie eithei as a continuous 
or intciruptcd stitch and leinforced by an intciiuptcd oi continuous ovei- 
and-o\ci stitch of fine chiomic Eithei the continuous oi the inteiiupted 
alone has its faults Oui senes would seem to indicate that the continuous 
sutuie IS paiticulaih bad Ihe tensile strength of O chromic catgut is 
gi cater than the holding power of an) tissue likely to be sutuied wnth it'’ 
Laiger si/es. therefoie, need not be used, for the) undoubtedly inciease the 
post-ojieratn e exudation When the) arc used the tendency is to tie the 
sutuics too tightl), or pull up on them too stiongl), lesulting m gieat 
tissue nctiosis 

The adequate closuie of the pciitoncum also bungs up the question of 
drains and the t)pes of abdominal incisions If diains pass into the peiitoneal 
caMty, the peritoneum should not be sutuied too tightl) about them On the 
othei hand, if it is closed too loose!) about them, the omental w'edge may 
work Its wa) in Although oui figuics show a higher numbei of undiamed 
than drained cases it must be lemcmbcied that the total numbei of diained 
abdominal w'ounds is \eiy much lowei than the numbei wdnch aie not 
drained It seems almost self-e\idcnt, thcicfoie. that disiuptions wall occiu 
in a highei peicentage of drained than undiamed cases Piobably drains aie 
too often used. c\en in cases of pciitomtis In many cases of established 
infection in the peiitoneal cavity diains do veiy little good In such cases 
closuie of the peiitoneal caMt) with drainage dowm to but not thiough the 
line of peritoneal closure is good suigical piacticc In most cases m wdnch 
diainage of the peritoneal cavity is necessary oi advisable caie must be taken 
to close the peritoneum about the diains in such a w^ay as to pi event the 
protrusion of omentum oi othei viscera 

Now, w'lth regal d to the (type of incision, oui review'- show^s that dis- 
ruption is veiy much more common in the veitical than in the hoiizontal 
incisions The oblique incisions take an intermediate position We do not 
have the figures at present w^ith legard to the total numbei of vertical, 
obhcjue and transveise incisions, and, theiefoie, cannot state definitely what 
percentages wmuld show, but we believe that theie aie at least two good 
reasons w'hy veitical incisions aie more apt to disiupt than tiansverse 
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wounds In the fiist place, the fibres of the postenoi lectus sheath run 
trans\ersel} Eveiy one knows how often the needle or the stitch splits the 
sheath when an atteinjjt is made to sutute a lectus or paramedian wound, 
anywheie from the ensifoim down to the semilunar fold of Douglas A mat- 
tiess sutuie is less likely to split the sheath than an ovei -and-ovei stitch, 
but even wnth the mattiess stitch the splitting may be most annoying This 
almost nevei occuis wuth the sutuie of a transieise w'ound and one is there- 
foie nevei botheied w'lth piotiusion of omentum through a split stitch hole 
Likewise the elastic hbies of the skin uin tiansversely foi the most ])art 
It often lequires consideiable pull on the skin sutuies to approximate a 
veitical incision, wdiilc a tiansveise skin w'ound frequently appioximates 
itself, 01 can generall) he hi ought together w'lth veiy little tension The 
Imeai scai of a tiansveise wound as compaied wnth the broad scar of a 
\ertical w'ound beats testimoii) to this fact In the second place the position 
that the patient assumes oi may assume after operation fa\ois the closure 
of a transveise w'Ound and favors the opening of a vertical wound Suturing 
a transveise wound may be facilitated by breaking the opeiating table so as 
to laise the shouldeis and thighs Aftei his return to bed the patient maj be 
laised slightly on a Gatch spnng and lelieve all tension on the wound surfaces 
of a tiansveise incision In like mannei the lateral pull of all abdominal 
muscles except the rectus abdominis favors separation of vertical w'oiinds 
while this pull has a tendency to close tiansverse w'ounds To be suie, if the 
lectus muscle is cut acioss by a tiansveise incision conti action tends to 
separate it, but this may be laigely pieiented by mattiess sutuies passing 
thiough muscle and anterioi sheath while passive flexion of the back by rais- 
ing the Gatch bed relaxes the lectus muscle The scar wdiich results in the 
muscle IS not unlike an anatomical transveise tendinous intei section 

To sum up, disiuption of abdominal wmunds w’lth piotuision of visceia 
IS an accident wdiich may be minimized or prevented by the lecognition of 
the piedisposing and direct causes and the persistent effort to minimize oi 
pi event then operation This includes the ante-opeiative prepaiation of the 
patient so as to impiove his general condition, and the post-operative pre- 
vention or suppiession of lestlessness, undue activity, vomiting, cough, hic- 
cough and distention, and the avoidance of gastric lavage, particularly from 
the third to the tw^elfth day If lavage is necessaiy, a small nasal duodenal 
tube should be used In cases in wdiich the gastio-intestinal tract has been 
opened considei ation should also be given to the neutralization or absorption 
of the digestive ferments The effoits to pi event disiuption also include the 
greater use of fine silk in clean cases and the use of catgut of assured 
dependability fiom the point of view both of sterility and absorbability in 
contaminated or infected cases It includes the sure approximation of the 
peritoneum and posterior sheath by careful closuie wuth fine sutuies (rein- 
forced, if necessar)^) and the intelligent use of diains and letention sutuies 
Finally, it includes the greater utilization of transveise incisions 
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By R vlph Colp, M D , 
or Ni w Youk, NY 

rnoM Tiir mount sinm uostit^l 

Sokolov, ‘ of Leningrad, USSR, in 1932, collected and completely 
leviewed 730 cases of wound ruptuie after laparotomy w'lth exposure and 
prolapse of the abdominal contents His paper, wdnch is thoroughly ana- 
lytical in all its details, should act as a model for future studies, and should 
stimulate other surgeons and clinics to report their experiences with this 
unfortunate post-operative complication 

Theie aie several phases to this problem wdnch are quite obscure and 
many questions which still lemain to be solved Is w'ound rupture due to a 
failure of opeiative technic, aie there certain types of cases more prone to it 
than others, can its occurrence be forestalled and adequatel}^ protected 
against , or is it, m its final analysis, an unavoidable complication ^ 

This review’’ is based on tw'enty-six cases of wound rupture with exposure 
or prolapse of the abdominal contents gatheied from a careful stud}’’ of 2.750 
consecutive laparotomies fiom the surgical and gynecological ward services 
of the IMount Sinai Hospital of New' Yoik City In addition, three cases are 
added fiom the private service, making a total of tw'enty-nine cases which 
aie analysed in the course of this paper 

Sex and Age — ^Vi^ound disiuption occurred m fourteen of 1,249 male 
patients (i 12 per cent ), and m tw'elve of a total of 1,501 female patients 
( 75 per cent ) Solmlov reported that it occurred twuce as frequently in 
men as it did m w'omen , m this series the ratio w’as 75 It is probably true 
that W'omen stand operations better due to a certain biological superioiity 
The physical influences of hard manual w'ork, the excessive use of nicotine 
and alcohol are bound to have their deleterious effects upon the general 
physical economy of men, making them poorer surgical risks The greater 
elasticity of the abdominal w'all, together w'lth the thoracic character of 
breathing in the female w'hen compared to the muscular development of the 
male abdomen with its abdominal type of respiration, probably make w'ound 
separation less likely in women 

A study of Table I shows that no period of life is exempt, and that it 
occurs from childhood to old age The greatest incidence appears from the 
third to the fourth decade, but this is to be expected since it is during this 
twenty-year period that most surgical operations are performed 

Season of the Yeai — Sokolov w'as inclined to believe that the season of, 
the year exerted a direct influence upon the incidence of w'ound dehiscence 
His statistics proved that most wound sepaiations occuried during the W'lnter 
* Read before the New York Surgical Society, November 8, 1933 ' 
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Taihx I 


Age Incidence and Wound Dehiscence 
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50-59 
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60-69 
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30 -S 9 

9 

70-79 
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and spnnq; months He felt that m the. noi them conntnes, especially Russia, 
moie time was spent mdoois dining this peiiod and that the food which w^as 
eaten was sadh deficient m fiesh \egctahles The lesult was a loss or 
absence of ceitain essential Mtamins with a devitalization and geneial atony 
of the tissues, a condition not unlike that obscived in sctiivy liow'cvei, 
thcie was no seasonal lelationship m the frequency of abdominal disuiptions 
in this scries 

The pinnajy disease undoubtedly is the most impoilant factoi undei lying 
the etiology of wound luptuic W hile it is tine that lupture of the abdominal 
wall ma\ occur m an} disease afiectmg the pciitoneum or its contents, it 
appears to be associated moie ficqucntl} with some diseases than with others 
It would seem logical to suppose that illnesses of a proti acted nature attended 
b}' emaciation, anajinia, cachexia and weakness, and those of acute and chionic 
mtoMcations associated with long bouts of tempeiatuie, might devitalize the 
induidual sufficicnth to intcifcie with the lepaiatne poweis of the tissues 
and wound healing A stud} of Table II substantiates this contention 
Malignant tumors with then undeniable debilitating effect upon the body 
are responsible foi most wound disuiptions Thcic weie 316 cases of caici- 
noma afiectmg \aiious organs, and in these patients, the peiccntage of de- 
hiscence was 22 pei cent Ccitain benign giowths like uteime fibioids are 
often attended with haimful s}stemic effects, particulaily secondary aniemia, 
definitely impairing propci metabolism In a total of 842 gynecological 
operations, wound disruption occuiicd m 6 pei cent of the cases, yet the 
incidence 111 fibroid disease was 22 pei cent Gall-bladdei disease so fie- 
quently associated with Inei and Kidney damage cannot fail but leave an 
indelible impiint upon the repaiative powcis of the tissues, and in 401 cases, 
the percentage of separation of the abdominal wall w'as i 5 pei cent In 
addition, wmimd disiuption was met wnth in such conditions as acute appen- 
dicitis, 54 pei cent , general peiitonitis, diveiticuhtis of the sigmoid, etc It 
occurred in ten acute diseases, and in nineteen of the chionic vaiiety Yet 
in the vast majority of patients, in spite of the underlying disease, even in 
carcinomas, fibroids and chionic inflammations of the bile ducts, ovei 97 pei 
cent have the tendency to heal, and it is impossible at piesent to foietell 
wdnch cases wall dehisce There aie geneial piophylactic pi e-opei ative meas- 
ures wdiich might piove geneially useful in piomoting a smoothei conva- 
lescence, and thereby better healing Obese individuals should be scientifically 
reduced, diabetic and nephritic tendencies should be propeily controlled 
medically and dietically, ill-nutiitioned, debilitated and aneemic patients should 
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be piopeily foitified by the administiation of a piopei water balance, by 
tiansfusions, by a high caloiic diet nch in vitamins, and by sunlight treat- 
ment, if necessaiy The obscivance of these principles in specific cases not 
only piobably contiibutcs to stimulate the healing piocesses and diminish the 
incidence of dehiscence, but will gieatly i educe the moibidity and moitality 
of surgeiy m geneial 


I'ahi 1 II 


Per Cent 


Malignant tumors 28 

Inflammatorv diseases of the bilc passages 23 

Gvnecological diseases as fibroids 19 

Acute appendicitis 19 

Other conditions as dncrticulitis of the sigmoid, strepto- 
coccus peritonitis fe\cr of undetermined origin, r/c li 


Ancaihe^ia — It is quite evident that this plays an insignificant and 
unimpoitant pait It has been faiih well established that disiuption occurs 
after local, spinal and inhalation antesthesia, and specific lepoits as well as a 
study of these absti acted cases seem to beai this out 

Tvpe of Iiici'iiou — IModifications of the standaid abdominal incisions aie 
constantl} being leported It is continually hoped that certain improvements 
in appioach wnll not only provide the ma\imum of adequate exposure wnth 
the minimal amount of neive injiiiy, but that the incision itself may be safel}’’ 
and securely sutuied wnthout the risk of subsequent w'ound ruptine Statistics 
on the incidence of w'ould dehiscence follow'ing abdominal incisions are mis- 
leading These depend mainly upon the fiequency with which particular 
incisions are used in a suigical clinic and the type of disease tieated In a 
series of 606 cases of abdoininal-w'all uiptuies collected by Sokolov, the mid- 
hne incisions constituted 76 4 per cent of the total number But it must be 
remembeied that the majority of these w'ere gatheied fiom Euiopean clinics 
m wduch the inid-lme incision has been the method of choice for coehotomy 
foi many years 

It would seem at first glance that any incision thiough the hnea alba 
would be especially pi one to disruption This fibrous band is notoriousl} 
poor in Its blood supply, and because of its formation any forced, sudden 01 
unusual conti action of the transveise and oblique muscles of the abdomen 
u'ould tend to pull it apait, especially if the mtra-abdoininal pressuie weie 
increased by cough, hiccough, vomiting or meteonsm 

Sokolov’s figures of median line wound dehiscence indicate that 229 cases 
occurred above the umbilicus (57 per cent ), and 167 lielow' the umbilicus 
(4218 pel cent) In othei words, rupture above the umbilicus occuired 
2564 per cent more frequently On the othei hand, Madelung,- m an 
analysis of his material based on mid-hne incisions, repoited 124 cases below' 
the umbilicus, and sixteen above It should be remembeied, how'ever, that 
the statistics of Madelung included many gynecological conditions which are 
especially prone to dehiscence These comparative figures aie not given to 
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(.loud the issue hut to eui])hasi7c again that isolated jicicentages as such mean 
nothing \ taieiul aiiahsis must al\\a}s he made of the souiees fiom which 
tlie statistics aie deiucd 

Mid-lme incisions m this senes wcic made m only 236 patients, less than 
0 ])ci cent of all c.ises \ median cpigastnc incision, howevei. was used m 
27 pel cent of the jiioccduics mvoKing the suigciy of the uppei ahdomen 
It was used mainl} m ladical lesections foi duodenal and gastiic ulcei, and 
gastiic caicmoma. and in 231 cases of this natuie not a single instance of 
wound dehiscence was lecoided 

It has heen kaincd In past expenenccs m this clinic that the median 
eiugastnc incisions weie pi one to separate In otdei to combat this, a special 
tecluiic of wound closure was c\ohcd, and since its adaption, this untow^ard 
complication has heen cllcctncK ciadicatcd Sevenh pei cent of these 
median incisions made foi gastioduodcnal ulcci, and piacticall} all dealing 
with carcinoma of the stomach wcic sutincd by a single layei of mtenupted 
tluough-and-tluough sutures of hca\\ hi aided silk which wcic not remo\cd 
until the fouitecnth d<i\ But this shall be discussed m gieatci detail m the 
paiagraphs denoted to the technic of wound closine 

The most pojuilai incisions m this clinic ha\e been those wdiich have been 
parallel to the hnc<i alba thiough the rectus muscle The favorite approach 
to the uppci ahdomen has been the \ertical splitting of the upper pait of the 
rectus muscle It was used in 73 pci cent of the cases dealing with disease 
m the iippci quadiants 

Whcthei incising the o\cihing fascia, that is the anteiioi rectus sheath, 
obhquel} 01 in the same direction as the fibres of the icctus, appeals of 
little moment and modifications as the Bc\an incision, 01 the hockey-stick 
\anet} ha\e been too few to diaw ain definite conclusions Wound uiptuie 
occurred in 2 2 jici cent of this type of incision This is an appreciable 
incidence and demands analysis It w'ould be fair to piedicate that wounds 
in the upper poition of the abdomen are moie pi one to sepaiate than those 
111 the lower Moschcowit/’* states that in the uppei lectus vertical incisions, 
especialh 111 the obese or \e\\ musculai, “the sutuie line is w'eak, and theie 
are gencrall} present also a nnniber of smallei 01 largei holes which peimit 
the prolapse of omentum It is of interest to know that Spreiigel found at 
autopsy a few cases which died shoitly aftei lapaiotoniy thiough a veitical 
incision that the peritoneal sutuie iiiie had completely separated ” Undoubt- 
edh this contributes to the gieatei incidence of w^ound dehiscences m the 
uppei lectiis incisions Besides cough, hiccough, gastiic dilatation and 
\omiting appear to exeit gi cater intra-abdominal pressuie m this area A 
suivey of the low'er icctus muscle-splitting incisions as a gioup show’-ed the 
incidence of w'ound separation to be 54 pei cent This w^ouId seem to sub- 
stantiate this aforementioned piedication w^ere it not for the fact that in the 
paramedian hypogastiic incision, a specialized type of low^ei icctus muscle- 
sphttmg mtision, the incidence was i 5 pei cent 
2 ' 17 
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Is, then, the type of incision the responsible factoi in the etiology of the 
disruption, oi is the underlying disease the inajoi element in its production^ 

An analysis of ten cases. Nos II, IV, VII, XI, XV, XVI, XVII, XXV, 
XXVII and XXIX, in which the uppei lectus muscle-sphlting incision was 
employed, calls attention to seveial salient and impoitant features m answer 
to this question 

While pulmonaiy complications wcie picsent in five, and abdominal dis- 
tention in thiee as the exciting causes, a carcinoma was present in three, 
chionic gall-bladder disease m six, and a piolonged period of temperature 
with marked ana;mia in anothei In othci words, n hile the mechanical factor 
played an impoitant lole in almost all, the undei lying disease with its tend- 
ency to poor and ineflectual healing constituted the basic clement m the 
etiology of abdominal disiuption Smnlaily, the rathei high incidence of 
ruptme, i 5 per cent in 51S cases of paiamedian hypogastiic incisions was 
fundamentally dependent upon the cflects of the underlying disease lather 
than the incision pa sc An analysis of the eight cases of paiamedian 
wound dehiscence. Nos X, XII, XIII, XIV, XX, XXII, XXIV and XXVI, 
showed them all to be in women The precipitating factors ncrc pulmonary 
complications in three, marked emesis in four, and no assignable cause m one 
The pathology at operation disclosed uterine fibioids in five, a high letro- 
peritoneal cyst in anothei, a caicmoma of the ovary in the seventh, and 
finally a diverticulitis of the sigmoid in the eighth A ceitain number of 
large uterine fibroids, enormous letiopciitoneal c}sts and cat cinomatas, aie 
often associated with an anremia and geneiah/ed debility These factoi s, 
together with the length of the abdominal incision uhich is used in most of 
these cases, must undoubtedly exert a depressing influence in the late and 
quality of wound healing, with a lesultant high incidence of wmund disrup- 
tion Yet, on the other hand, it is of moie than passing interest to note that 
this same type of incision w'-as used in forty-six cases of ectopic gestation, 
ninety-three instances of benign ovarian cysts, and moie than sixty other 
cases of acute and chronic diseases of the pelvic generative organs Theie 
was not a single instance of wound dehiscence in these 199 cases, piobabl)’' 
showing that the systemic efifect of these specific pathological conditions does 
not materially influence the soundness of wmund healing 

The sites of the lower lectus inuscle-splitting and Kammerer incisions are 
practically adjacent to the paramedian area, and the anatomical stuictures 
involved are practically the same Yet the incidence of wmund lupture in 
the lowei lectus group w^as 54 per cent in the muscle-splitting incisions, and 
45 per cent m the Kammerer vaiiety The most frequent disease approached 
through these incisions wxas eithei the acute 01 chronic inflammation of the 
appendix 

The lower right rectus musde-splittmg incision was used in 76S cases 
Dehiscence occurred in foui cases. Nos III, V, VI and VIII All w^ere 
cases of acute appendicitis which weie drained The skin w'as left open and 
packed m two, one disrupted on the second day wnth no assignable piecipitat- 
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ing factor, and one on the fourth following a cougli incident to broncho- 
pneumonia The thud patient de\ eloped a paralytic ileus with terrific 
ineteorisin and in the fourth there %\as an unsuspected carcinoma ^\lth a 
bronchopneumonia 

The Kammcrer incision was cmplo}ed in 439 cases This incision is an 
excellent approach to the lower abdomen After incising the rectus fascia, 
the muscle is pulled to one side so that no ti'^sue is dcstro}ed, and the nerve 
supph IS fairly well preser\ed Wound rupture occurred in two, Cases IX 
and XXII One was a tw cnt\ -tw o-month-old infant (Case IX), with an 
acute appendicitis with abscess, and the other was a child with a generalized 
streptococca^mia with a diiluse peritonitis (Case XXII ) 

The McP.uine\ incision should pro\c an ideal protection anatomically 
against e\isccration It is u<'cd but occasionally in this clinic because of 
certain limitations of exposuic and has been almost entirely supplanted b} the 
right rectus group of incisions It was used 111 only forty-nine patients 
There were no wound ruiitures, although Sokolo\ cites two cases m which 
there was c\isceration c\cn after this incision There were no instances of 
separation of the abdominal w<dl in twenh-nine subcostal incisions used 
inainh for high gastric resections and splenectomy, m twenty rectus o\erlap 
for umbilical hernia, and 111 three upper trans\erse incisions The latter 
incision cnjO}cd great popularit} for a time in this clinic, but with the 
retirement of its sponsor it gradual!} was used less and less, and in a period 
of fuc }cars it was cmiilo\cd onl} on three occasions The Sprengel incision 
IS an ideal anatomical approach no ncr\es are injured and the dnided rectus 
heals with the addition of another Imea trans\ersa The only objection to 
It IS the added time in making and in closing the incision Men who ha\e used 
it extensnely claim that wound separation is most unusual and that the scars 
are quite firm 

These numbers of special incisions are comparatn ely few and it would 
be unjustified to draw conclusions with this limited material, especially since 
cases of wound dehiscence following each t}pe ha\e been reported in the 
literature 

There were twenh patients in which a para-umbilical rectus muscle-split- 
ting incision was made This incision, useful in cases in which the pre-opera- 
tne diagnosis is doubtful, usually begins opposite the umbilicus and is pro- 
longed either upward or downward depending upon the patholog}’" found It 
dnides the same structures practically as either the upper or lower rectus 
incisions While nerAe dnision may be related to poor w'ound healing as 
certain experimental ewdence shows, there is no greater division of nen^es 
m the para-umbihcal than in the upper rectus incisions and there is no 
reason wh} dehi'^cence should be greater after this type than the others Yet 
in this small scries of twenty, there were two m which disruption occurred 
(Cases VIII and XIX) The former was an acutely inflamed perforated 
appendix m which the skin was left open and disruption occurred wuthin 
twenty-four hours, and the other concerned a huge retroperitoneal spmdle- 
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cell Sell coma with metastasis Wound sepaiation m these two instances may 
be explained by the extenuating cncumstances piesent rathei than the use of 
the paia-umbilical incision 

* Opeiations perfoimed through pievious scais have the reputation of being 
moie likely to sepaiate than those of a primaiy incision ' This was not 
substantiated in the curient senes ,7'heie w'as not a single case of wmund 
separation m the w^aid senes of sixt 3 '-one ])atients le-opeiated through a 
pievious incision It is a mattei of common knowdedge that patients as a 
lule wdio stand one operation well invariably tolerate secondary proceduie 
w^ell Besides, the secondaiy proceduies as a rule aie not m the groups liable 
to evisceiation Theie aie, how'evci, a few' simple pimciples wdiich must be 
1)01 lie in mind The pie-existant siai must be excised widel}' enough to 
ficshen the edges of the laceis o) the abdominal w'all, and yet not too much 
tissue must be saciificed, otheuvise unnecessar)' tension will lesult upon the 
sutuied abdominal w'all The only occiuience of wound sepaiation m a 
secondaiy operation w'as Case XX, a piivate patient He was operated on 
tbiiteen yeais pieviously foi an acute panel catitis, and at that time a cholc- 
cystostomy w'as done His second operation, wdiich consisted of a cholecystec- 
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Secondary lower right rectus muscle-splitting 
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Umbilical hernioplasty 
horizontal overlap — i =5 
vertical overlap — 5 

20 
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Stab-wound closure 

* Three private cases are not included in these statistics 

20 
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toiin t'oi cholclilliiasis and cliionic (.holec3'stitis, was peifoimed through the 
original incision \ftci a stoinn post-opciatuc course chaiacteiued by 
peisistcnt hiccough and Aoiniting, dehisccncc occuried on the se\enth day 
ound delnscence in sccondan cases should not he gieatei undei noimal 
circumstances than in piimai} ones 

Opc) ain’t Pioctdinc — The magnitude and the time consumption of the 
operatne piocedure seem of little moment so far as abdominal disruptions 
are concerned It ma} happen after a simple exploration of ten to twent} 
minutes’ duration oi it ma} occui aftei a more serious procedure occupying 
one to two houi^; In order to he moie specific there were 172 gastrectomies 
without an e\isceration ^ct m 640 appendicectomies for acute appendicitis, 
it occurred four times and in 184 explorations, it happened once In other 
word*? the technical pioceduie as such can usually be discounted as a potent 
factor m the causation of wound dehiscence The fundamental cause can- 
not be found m the character of the piocedure but must be assigned rathei 
to the underlMiig disease for which the suigei} was instituted 

The Tcchuic of IJ’oiiiitl Closuic — Most surgical clinics employ a stand- 
ardized technic in closing abdominal incisions Ours is \ery simple and 
although it ma} \ar\ shglifl} in the hands of a few operators, it is essentially 
the same on the four suigical and the gynecological ser\ices The peritoneum 
111 an} t}pe of incision except the median epigastric, is closed wuth a con- 
tinuous chromic catgut suture The muscle is rarely sutured The fascia is 
imanabh approximated In interrupted sutuies of chromic catgut, caie being 
taken to pass the sutures close to the edges of the divided fascia at legular 
inter\als This chromic is not tied too tightl} foi b} this simple expedient 
tissue IS not ruthless!} strangulated The fascia m clean simple cases, such as 
chronic appendicitis, is often closed In a continuous sutuie or a continuous 
suture of chromic mteiiupted at mteieals The skin is approximated either 
by a continuous silk, interrupted silk or silkworm, or In pincettes, or by a 
combination of both Occasionally the routine closure is supplemented b} 
interrupted retention sutures of silk or silkworm passed through the skin, 
subcutaneous tissues, the underl}mg fascia and muscle Retention sutures, 
howeeer, are being used infrecjuently and were added m less than a dozen 
of 2 750 patients The omission of retention sutures was responsible for the 
paucit} of fat necroses w ith liquefaction and deep stitch abscesses It is 
extremely dubious whether its routine use would cause fewer dehiscences 
(Cases XVI and XXIX) It would not compensate for the localized necro- 
tized damage it causes in the wounds of most patients 

\\hate\er may be said pio 01 con for a 9 per cent incident of wmund 
dehiscence m relationship to the technic of wound closuie, it lepiesents the 
results obtained in an institution m which la}er sutures of chiomic catgut is 
the rule The silk layer technic is never employed 111 laparotomies 

There has been renewed interest in the Halsted silk technic recently and 
although the experimented exidence^ seems to show' that “these A\ounds 
accumulate strength moie lapidly ” the same investigator cvrites that if “cat- 
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gut were used according to the technic requiied foi silk rathei than in the 
mode in which it is usually employed, catgut would be a more efficient suture 
matei lal ” It must be i eitei ated that silk has its definite limitations and its 
strict indications Its use does not pi event wound separations as the reports 
of Sokolov attest 

It IS undoubtedly true that expei imentally the tensile stiength of a suture 
IS relatively unimportant in relationship to wound luptuie, but clinically this 
IS not always the case When healing is active, sutures are of mechanical 
assistance in approximating tissues for a short period only But should 
healing be sluggish, inteiiupted sutuies are exceptionally useful in keeping 
tissues together until the fibroplastic tissues have become sufficiently strong 
But the sutuie matei lal itself must ha\e tensile strength to withstand the 
strain of possible inci eased mtra-abdominal pressure It should not disin- 
tegiate until the sluggish healing has advanced to such a point as to prevent 
disiLiption There are cases of early dehiscence m which the chromic gut 
appears to have completely dissolved Whether this dissolution is dependent 
upon an idiosyncrasy of the individual to digest catgut quickly, or whethei 
it is due to an infeiior grade of catgut, aie open questions While through- 
and-through sutures of heavy hi aided silk, wdneh w'eie used m the majority 
of median epigastnc incisions, and especially m all cases of carcinoma do not 
absolutely guarantee against wound rupture (Case V), they apparently offer 
greater piotection than the routine layer chi omic-catgut type of closuie, 
especially if the silk is not removed until the fourteenth day 

These single silk sutuies, if not pioperly introduced, are apt to cut 
through the tissues How'evei, theie is little likelihood of this accident if the 
silk sutuies aie correctly passed neai the mid-hne, if not too much tissue is 
included “in the bite,” and if the sutuies aie not tied too tightly 

Theie aie othei objections to this ciude technic of w^ound closure While 
these wmunds as a rule heal fairly well, it cannot be denied that the archi- 
tectonic strength of the resulting scai has been definitely impaired The scar 
has a tendency to widen and become thinner as time goes on, and the eventual 
incidence of post-opei ative hernia in my own series is appreciable 

The Day of Ruptwe — ^Just when an abdominal disruption occuis is a 
speculation n It happened from the second to the eleventh day in this series ^ 
The seventh day seemed to be the most common and appeared to follow in 
the wake of the removal of the skin sutures ® The fact is that neither the 
removal of the skin clips on the fifth day, nor the sutures on the seventh, 
had little, if anything, to do with the separation of the undei lying structures as 
99 per cent of all cases prove The appearance of the gaping abdominal w'all 
with Its fibrin deposits, the state of the gianulations of the fascia and the 
muscle, and the type of exudate present on the peiitoneum and the exposed 
abdominal contents, support the view that the disruption of the deeper struc- 
tures must have occurred at a period much earlier than the surface wound 
111 clean cases would indicate 
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It might be adMsable to leave the skin sutmes undisturbed for longei 
peiiods of time m those cases chaiacteiized by cachexia, weakness and 
anjemia, and those complicated by distention and meteonsm This would 
dimmish the small incidence of skin separations, but it would be extremely 
doubtful if it uould exeit sufficient influence m keeping the underlying 
structures intact m cases of poor healing There uere twelve cases m which 
the skin and subcutaneous tissues separated while the underlying structures 
lemained healed, and sereral cases in which the skin healed, although the 
deeper tissues had dehisced It is more than likely that umecognized cases 
of this raiiety ma} often account for the unexplainable hernias seen at 
subsequent follow-up examinations 

There weie thirty drained cases m which it w'as deemed inadvisable to 
close the skin because of the infection piesent The superficial w'ound was, 
therefore packed lightly with gauze Three of this group eviscerated at a 
veiy earl} date This high peicentage is not a meie coincidence The skin 
and the subcutaneous tissues aid in the healing processes of the less vascu- 
larized fascia, and if this additional soince of blood and lymph is denied, 
the likelihood of fascial sepaiation under adveise conditions is increased If 
the infection warrants, it might be better to pack open the entire wmund 
rather than the skin alone This packing is left undisturbed for ten to 
twehe da}s When it is remored, the granulations are so healthy in 
appearance that the w ound edges may be appi oximated by adhesive Healing 
imariably follows This proceduic was used in tw^enty-thi ee cases without 
an untow ard result 

Abdominal bmdeis and adhesne stiappings have been hailed as valuable 
aids in prei entiiig w ound separation Unfoi tunately, w hat is gamed by added 
support IS often lost in the fixation of the upper abdominal muscles and the 
lower ribs This plays no small pait m limiting diaphragmatic movement 
wath its incident eflect on pulmonaiy atelectasis The binder, aside from the 
counter pressure it gnes, may pro\e in\aluable as an additional barrier to 
the escape of the abdominal contents in cases of frank evisceration 

Conti ibufnig Facfoi <r — Certain complications may arise during the period 
of healing which, by mterfeimg with the splinting of the abdominal wall, 
directly contribute to wound sepaiation The serious role wdiich pulmoiiar}'^ 
complications play in abdominal suigery is well knowm and the part wdiich 
they might play as the precipitating factors in wmund dehiscence is obvious 
Respiiatory infections were the responsible agents in at least eleven of the 
tw ent}’'-nine cases They were manifest clinically by a marked productive 
cough 111 fi\e and additional signs of a fiank pneumonia in six Naturally, 
cough by a forcible conti action of the muscles increases the abdominal 
moiements One prerequisite for film union is thereby disturbed, and paitial 
or complete wound rupture may lesult But cough alone wmuld not be 
sufficient unless there was a definite defect m wound healing, for although 
there were io6 pulmonary complications, dehiscence occurred in only six 
(56 per cent ) 
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Noi could excessive coinitinej, gastiic dilatation oi inatked distention as 
such definitely piecipitate dehiscence unless other concomitant factors aie 
piesent The reasons that these complications m themselves are not moic 
significant aie evident They are not unduly seveie in most cases and cithei 
mvaiiably subside sufficiently, or disappear completely by the time the crucial 
period for wound lupture ai lives Emesis and meteorism were noted m 
eleven of the cases, but in seven it was the manifestation of a paialytic ileus 
secondaiy to an acute diffuse purulent peritonitis Hiccough was a con- 
tributing agent in one case, absence of healing m another, and the cause ^\as 
unknown m two patients The successful treatment of all these annoying 
post-operative complications must often aid jirophylactically m jirevcntmg 
abdominal rupture in many susceptible patients 

Inf cctioii'! —The lelation of infection to the problem of dehiscence is still 
doubtful although many believe it is of major significance' Wound rujituie 
occuiied m fifteen non-drained clean cases without infection The vound 
was resutuied as soon as evisceiation was discovered m ten of these patients, 
and eight eventually healed without apparent infection The word “even- 
tually” IS used advisedly because foity-six da^'s were required before union 
was complete The poor reparative power of the tissues which was funda- 
mental m the causation of the original wound separation was still present 
There were over 300 vaiicd wound complications of different degiees of 
severity w'lthout disiuption The more impoitant were 147 purulent infec- 
tions, fifty-eight fascial necioses, and forty-one hematomata and excessive 
serum Yet m this group of twenty-nine w'ound separations, theie was not 
a single instance 111 which the infection could be blamed solely for the 
dehiscence 

Diaiuage one! Wound DcJuscencc — Elec'en hundred forty-seven cases 
w^ere drained and 1,603 were not Thirteen w'ounds separated m the diained 
class (i 22 per cent ), and m the non-drained gioup thiiteen disrupted ( 84 
per cent ) The incidence in the drained series w as only slightly higher 
One would think that the drainage matei lal w'ould act as an irritating foi eign 
body, and as such would favor intra-abdommal adhesions If wmund disrup- 
tion would occur, the actual evisceration of the abdominal organs would be 
less than when non-drained w'ounds ruptured These are not the facts, 
how^CA^er There w^as an actual prolapse of omentum, intestine, 01 both in 
more than half of the ruptuied diamed wmunds, wdnle only a third of those 
cases closed without drainage, actually eviscerated Evisceiation in com- 
parison to simple exposure of the contents did not seem to influence the 
ultimate prognosis Although theie w'eie five frank eviscerations in the non- 
drained cases, theie w^as no 11101 tahty In the seven drained cases of eviscera- 
tion, one died 

Diagnosis — This laiely offeis difficulties A diessing pieiiously drv 
wdiich suddenly becomes stained or satuiated with a bloody serous discharge 
should make one exceedingly suspicious of dehiscence even if inspection 
shoAvs the skin apparently healed If palpation, hoAvever, gives the uiipiession 
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that the unclci lying tibsues have scpaiatcd, the lemoval of one oi two skin 
sutuies will leadily confiim a suspicion Occasionally a case of dehiscence 
may piesent the eaily s}mploms of an acute intestinal obstruction due to a 
subcutaneous kinking of a piolapsed knuckle of gut cQuite often, too, intelli- 
gent patients make then own diagnosis by being conscious of a sudden “giving 
away” of the opeiative wound follownng some excessive strain, 

Treatment — Theie aie seveial methods of tieatment available for wmund 
disiuption These aie secondaiy sutuies ovei a gauze diain, siituie of the 
peiitoneum, muscle, and aponeuiosis, sutuie of the peritoneum wuth packing 
of the lemaindei of the wound, and simple packing wnthout any suture The 
tampon method, oi the secondai} sutuie of all layers wath diainage, aie the 
elective pioceduies m this clinic The tampon tieatment is the simplest, 
easiest and least shocking It is the method of choice in infected cases, and 
111 those despciately ill m wdiich disiuption has occurred secondary to a 
geneiahzed pentonitis It consists of gently replacing the contents wathin 
the abdomen and packing the gaping w'ound snugly wnth plain or lodofoim 
gauze The wound edges aie approximated wuth flamed adhesive This can 
be done with the patient in his bed and wnthout anrestbesia The packing is 
gradual!} removed as healing proceeds Healing leqiiires about thiity-seven 
da\s as a rule, and usually upon discharge the wmiinds aie still gianulatmg 

This pioceduie was used in nineteen patients The mortality w^as 32 pei 
cent EleNcn of this group w'eie follow^ed and seven subsequently developed 
henna This is a seiious objection to the tampon method since the opeiative 
iisk of a secondan heinioplasty is not negligible Theie w^eie no othei 
complications, although intestinal obstiuction due to adhesions and intestinal 
listulae due to piessuie and damage of adherent gauze aie ahvays possible 
Innumerable cases of these disagieeable complications have been lepoited in 
the hteiature 

Secondary sutuie of disiupted wounds is moie complicated It reqimes 
tianspoit to an opeiatmg 100m, the admmistiation of a general ansesthetic, 
and the pioceduie is productive of considciable shock It is indicated in 
clean cases wnlh evisceration and w'lthout pentonitis Theie w>'eie ten cases 
treated by this method Eight lecovered and twm died — a mortality of 20 
per cent 

All these cases w^ere lemoved to the opeiatmg room, and there, usually 
undei a general anaesthesia, the piolapsed intestines and omentum w^eie 
thoroughly w^ashed by iirigation and gently leplaced Secondaiy sutuie w^as 
peifoiined with interiupted tin ough-and-thi oiigh heavy silk ovei drainage 
in the majoiity, although Case XII w'as closed wuth inteiiupted thiough-and- 
thiough chromic, appioximating the skin edges wath letention silkw^oim 
sutuies, passing through the subcutaneous tissues and fascia The patient 
succumbed a month later fiom the effects of a geneial jiei itonitis , the abdom- 
inal w^all had fiimly healed 

Theie w^eie no untow^aid complications m the eight cases wdnch lecovered 
and no instance of seiious infection resulting from the secondary sutuiing 
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This menace has prejudiced many against its use The cases weie hospitalized 
on the average of forty-six days, slightly longei than those in which the 
wounds weie packed Unfoitunately, only three of these patients could be 
followed, two were well and fiimly healed, but Case VII showed evidence 
of a hernia 

It would seem oflhand that veiy little was to be gamed by the radical 
operative piocedure, especially since the lowei mortality is due to a more 
careful selection of the less sicl< cases But it is extiemely hazardous to 
draw conclusions eithei fiom a small series of cases or from a still smaller 
number of individual expeiiences A careful study and critical review of 
the hundreds of cases collected by Sokolov will convince even the skeptical 
that the sutuie method, wheiever feasible, is fraught with less post-operative 
dangeis and fewer subsequent serious complications 

Caiiscs of Death — The causes of death as determined by five post-mortem 
examinations were a^ diffuse peiitonitis in four, and hiemorrhage from the 
gall-bladder bed with acute dilatation of the stomach in the fifth ' Death was 
attiibuted to cholsemia in one and peritonitis in two of three cases not proven 
by autopsy “ Wound rupture as such probabl}’^ contiibnted very little directly 
to a lethal outcome Dehiscence itself is fairly innocuous, but it tokens the 
presence of fundamental defects and lepresents the result of serious com- 
plications '-The mortality m this series w'as slightly less than 28 per cent 
This IS greater than the mortality of 22 pei cent published by Madelung 
in 1905, and slightly less than the moitahty of 33 per cent of Sokolov pub- 
lished in 1932 Since 1905, surgical indications have extended tremendousl}' 
and as the piocedures have become ladical, complications have become more 
frequent" Just what the post-w'ai period and current economic depression 
with Its incidental mental, nervous and physical strain upon the human 
organism have contributed are factors wdiich cannot be measured 

Summary and Conclusions — Wound dehiscence occurred in 9 per cent 
in a series of 2,750 consecutive laparotomy cases It seemed to affect men 
slightly more than wmmen, and no age seemed immune to its occui rence The 
anaesthesia, type of incision, magnitude of the opeiation, and method and 
technic of wound closuie, diainage or wound infection, bear little or no 
relationship to its frequency While no disease affecting the peritoneum or 
its contents is free of this complication, it appealed to be moie frequent in 
certain diseases, especially m caicinoma, certain gjmecological conditions, 
notably uterine fibioids and chionic infections of the biharj'^ system, m fact 
those maladies characterized b}' chronic toxaemia and accompanied by anaemia, 
cachexia, Aveakness and general debility The ciux of the problem seemed 
to rest in the failure of regeneiative poweis of the tissues to promote firm 
healing It was aided and abetted by certain precipitating factois as pul- 
monary infections, gastric dilatation and meteoiism The diagnosis is simple 
The treatment seems to be divided between tamponade and secondary suture 
The mortality is 28 per cent It appears dependent upon the fundamental 
disease with its complications rathei than the wound dehiscence Consider- 
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able can be done pi ophylactically in the pioper pie-operative prepaiation of 
patients and in the immediate post-opeiative treatment of piilmonai}’- and 
abdominal complications m the prevention of voimd dehiscence Wound 
dehiscence vill never be an unaAoidable smgical complication until methods 
are available to accuiately diffei entiate those patients with pool reparative 
povers, and until means aie at hand vhich v ill unfailingly piomote the piompt 
healing of tissues in these specific cases 
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Roderick V Grace, j\I D 
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Ii IS the expeiience of nearlj ever} general surgical sei\ice to be con- 
fiontecl, and often unexpected!}', with that distressing and serious comjihca- 
tion of abdominal incision known as disiuption of the operative w'ound 
Although this complication is moie frequent than is generally known, the 
hteiatuie for the most pait is spaise and the causes and prevention of this 
post-opeiative accident are fai fioin settled On this account the authoi washes 
to piesent an analysis of a group of cases illustrating the condition, taken 
liom the lecords of the Fust Suigical Division, Bellevue Hospital The 
peiiod coveied by these lecords is appioximately fifteen years Ow'ing to 
the w'oik involved it is not possible to state the total number of abdominal 
opeiations eaiiied out on this service in the peiiod studied, and therefore 
the lelative fiequency of this post-operatue complication cannot be stated 

The total number of cases of abdominal wound disruption was foity-six 
in all 1 hese ea'-es w'cie dn ided into tw'o gi Clips, / r (A) Abdominal wound 
disruption wath piotrusion of Msceia, thirty-six cases, (B) abdominal wound 
disiuption wathout protrusion of visceia, ten cases 

This accident to w'ound healing w'as general in that evei y surgeon on the 
division doing abdominal suigeiy had experienced one or more operations 
wath this complication 

As childien aie not cared foi on oui service, the age limits m oui series 
weie found to be fiom thiiteen to seventy-one years Age did not seem 
to influence the occuiience of wound disruption except that in a large group 
of cases the piobabilities are that the largei percentage of cases wall occui 
m the decades of life in wdiich abdominal carcinoma is moie fiequent and 
subject to smgical exploiation The sex of the patients seemed to beai no 
1 elation to this condition 

The next thing of interest was the type of incision in wdiich the uipture 
occuried most fiequently It w'as, in our experience, the split lectus incision 
The kind of incisions involved and the numbei of times in wdiich disiuption 
took place in each t)'pe weie as follows 


Split right rectus, uppei 

28 cases 

Split left rectus, upper 

8 cases 

A'ledian epigastric 

3 cases 

Split rectus, lou er 

3 cases 

Reversed Kammerer 

2 cases 

Transverse 

I case 

Median suprapubic 

I case 

Total 

46 cases 


Read before the New tork Surgical Society, Nn\ ember S 
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It can be t'Cen that in oiu senes that} -nine out of foity-six disiuptions 
took place in the upper abdominal incisions We hesitate to do more than 
call attention to this as we cannot gne the absolute number of times upper or 
lower abdominal incisions were carried out on our sercice It is perhaps 
opportune also to draw attention to wound disruption taking place twice 
in re\ersed Kammerer incisions One has felt that some of the disadvan- 
tages of this incision were amph compensated for in the security it offered 
as to wound healing We have no cases showing ruptuie following the 
McBurne} incision 

Chromic catgut was the suture mateiial used m all of these patients The 
abdominal wall was sutured in laveis with a running suture Silk or silk- 
worm gut was not u'^ed except for skin apposition Xo letention sutures 
were used in sewing up the abdominal wounds This complication occuired 
soleh in wounds m which ahsoihahle gut was used It mac be said that it 
was usuall} the surgeon’s observation that no evidences of catgut were 
observed hv him at ain secondarv operative procedure following disiuption 
In the analvsis of this group of patients it was important to see if there 
was any relation between the disease for which the patient underwent opera- 
tion and the incidence of disiuption While the number of cases is rather 
small the frequencv of failure of wound healing m certain conditions was 
ot interest The operative diagnoses with their frequencv of these patients 
were as follows 

(i) Carcinoma stomach, 6 ca'-C'- pancrcac 2 cases sisj- 


moid, I case, unknown origin i ca''C Total 10 cases 

(21 Chrome ulcer ot stomach or duodenum 8 cases 

{3) Gall-bladder disease 7 cases 

(^} Appendicitis 7 cases 

(5) Stab-wounds of abdomen 3 cases 

(6) Perforated ulcer of stomach or duodenum 3 cases 

(7) Chrome intestinal ob'-tniction 2 cases 

(8) Riiotured tviihoid ulcer i case 

(9) Ruptured spleen i case 

(10) Gunshot wound of abdomen i case 

( 1 1 ) Abscess of liv er i case 

(12) Tuberculosis of pentoneum lease 

{13) Undia^osed abdomen lease 

Total 46 cases 


It IS apparent that the largest group occurred m cases suffering from 
carcinoma of an abdominal v iscus This tends to confirm the usual surgical 
impression that diseases in w Inch there is great loss of w eight and strength 
with resultant cachexia inav heal moie slowh than vvounds in better nourished 
patients and when subjected to unusual nitra-ahdominal pressure the wound 
mav give wav m jiart or in its whole extent The frequency also of dis- 
ruption m patients with ulcer of the stomach or in patients with gall-bladder 
disease or appendicitis we believe is due to tbe factois of vomiting, hiccough- 

29 



RODERICK V GRACE 


ing, distention, and infection, rather than to the patient’s state of nutrition 
before operation 

These latter factois aie probably the most fiequent and direct causes 
of abdominal disiuption They cannot be separated completely from each 
other It IS appaient that while a patient may suffer piedommantly from 
one of these, any other may be and often is present 

In discussing the complications which occui post-operatively and are 
looked upon by the suigeon as being the piedommant or active factors m dis- 
ruption, It is difficult to offer othei than a mixed group m which symptoms 
01 disease entities may be enumeiated alone or together These conditions, 
as has been mentioned befoie, may be present in any combination They 
weie mentioned as being the impoitant factors m the abdominal wound dis- 
ruption, by the suigeon in chaige, with this ficquency 


Infection 

17 cases 

Coughing (pneumonia, 5 cases) 

17 cases 

Vomiting 

9 cases 

Distention or obstruction 

4 cases 

Hiccoughing 

4 cases 

Retching at lavage 

2 cases 

Difficult sew-up 

2 cases 

Patient getting out of bed 

3 cases 

Not known 

3 cases 


Infection as desciibed in these wounds was geneially of a gross character 
There was nothing significant in the bacteriological reports, which were few 
in number In ceitain of these wounds the infection involved also the peri- 
toneal cavity The relative frequency of infection m these cases may be 
due to the fact that the primaiy operation was on a hollow visciis and the 
wound a contaminated one Adequate drainage at the primary opeiation did 
not prevent gross wound suppuration and disruption in these cases It was 
possible that many of these wounds could have been maikedly infected and 
yet separate only partially The gieatly inci eased stiain of coughing, hic- 
coughing, or vomiting, was, however, more than the wounds could withstand 
Coughing was an active factor m more than one out of three disruptions 
In five cases, bronchopneumonia or lobar pneumonia were found by ex- 
amination but in the greater number no definite signs of lung pathology could 
be elicited Coughing, as described heie, was noted foi its frequency and 
severity Unproductive for the most part, it often culminated in the seveie 
attacks of pain that indicated wound damage 

Vomiting, hiccoughing, and retching aie also common factois These 
untoward symptoms were treated by the usual methods of therapy of which 
gastric lavage was the most frequent We may note heie that m two 
patients it was thought likely that the severe retching and struggling duiing 
the passage of the stomach tube was distinctly related to the wound accident 
On this account a more frequent use of the Levin tube in those patients 
suffering from gastric dilatation might relieve them without imposing an 
unusual pressure on their weakened wounds 
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Hiccoughing UviiH of a so\eio t_\pe m four of these patients Beginning 
generalh on the first pO''t-operatue da\ it uas fioiii the onset imcontiollnble 
Ihcconghing in these cases la'=;ted fne. eight ekuen. and tuche davs 
respectnelv It ua-^ not anv one attack of hiccoughs that seemed to disiiipt 
the wounds but the eltect of hiccoughing was accuiuulatu e Once the 
peritoneal wound was broken, the wedge of uitiapeiitoneal contents widened 
the gup at each succeeding attack The wound condition was not lecogiii/ied 
often until the sutuies had been ienio\ed and the coreiing skiii disiupted 
^ Distention is. too of iinpoit diiecth or mdiieith Unicheied. it gen- 
eiTilly caused disiuption when some othei propulsue factoi such as coughing 
or \omiting was ]nesent While distention usualh ptecedes disiuption. one 
cannot lose sight of the fact that the disiuption mav occui. on the othci hand, 
pnoi to the di''tention 'fhe extiiision ot intestine thiough a small gap in the 
healing wound nia\ gi\e use to an unsuspected intestinal ohstuu.tion Un- 
relawed distention, theiefoie. may he the lesiilt lathei than the cause of 
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wound disruption On seieial occasions the opeiator lepoited gieat dilliculti 
111 closing the abdominal wound Ketiaitioii of the tiansieisahs hbies oi 
failure to include them m the peutoneal kuei predisposed to defectne wound 
closure This may lesult in \crv eaily extuision of omentum or intestine 
^'er) carh disiuptions mav he i elated to this condition The oidinan luii- 
iimg suture should be amphtied oi piotected with lelaxation sutures suitable 
to the opei ator and the w ound that is being i epau ed 

The time of disiuption ni.i\ be illmtiated b\ Diagiam i The blocks 
repiesent the niimbei of cases disiupted on anv gneii post-operatn e day 
Those cases lepoited as eailv as the second or thud dai aie piobabh 
examples of that gioiip that hare defecino wound lepaii at the tune of 
their sew -up with immediate post-opeiatue wedging of omentum oi in- 
testine '’H'he laigei group noted heie occur aftci the sixth dav post-opeiatne 
This may possibti be explained by the fait that at this tunc the sutures 
ha\e been remo^ed m mam of the cases and the defects m the wound 
healing mai then be noted following the sepaiation of the skin as it occiiis 
'i Statistically, the mortality was lower in the gioup of cases in which dis- 

31 


RODERICK V GRACE 


luplion lakes place bcfoie the fifth day-^ This may be due to the fact that 
m these cases the wound accident is diagnosed vciy soon aftei its occuiicncc 
and steps aic taken to icpaii it On this actount it might lie well to examine 
the symptoms oi physical signs piesentmg themselves in this condition 
' “Pink staining, ’ as it is often noted on the diessmg, may be one of the 
eaihest significant facts in wound luptuie The watery discharge is noted 
111 greatei oi lessei amounts It has been noted as soaking through the 
ovei lying dressing into the eoveimg sheets This pink, watery discharge of 
peritoneal fluid should not be disiegarded if eaily diagnosis of disruption is 
to be made ^ It is not unwuse in suspected cases to remove a few skin 
sutuies and inspect the deepei layeis, to see if disruption has taken place or 
IS imminent It is quite appaient after a study of the case histones of 
many of these patients that pink disehaige w^as obseived on the dressings 
foi da3'^s befoie the w'ound condition w'as appieciated Since earl}' diagnosis 
1 educes the mortality of this condition, w'e cannot too strongly indicate the 
significance of this pink peiitoneal discharge m the oveilying diessmgs 
,, Pam IS the next symptom of impoitance m this legard , Referred to the 
wound and coming on aftei a severe attack of vomiting, or coughing, it is 
usually of great seventy The patient’s condition m wdiich rupture of the 
wound occurs suddenly sufifers fiom that group of symptoms that may be 
described as shock Disiuption piobably occurs acutely m most cases In 
some patients the condition is slow'er and the final breaking dowm of the 
wound may disclose abdominal contents aheady adheient to the w'ound edges 
and to each othei It is probable that the very early ventral hernice noticed 
in the follow-up clime may be examples of tins group of slow disiuptions 
in which the skin and subcutaneous tissues bealed without disclosing the 
deeper wound defect 

The treatment carried out on the discovery of the disiuption w'as as 
follows 


( 1 ) Secondary suture 30 cases 

(2) Strapping or packing, or both 16 cases 

Secondaiy suture is the method of choice and w'as used m the acute disrup- 
tions unless there were distinct contraindications The method usually used 
w'as to appose the w'ound edges by tin ough-and-througb silkw'Oim-gut 01 silk 
sutuies going thiough all layers Local, general, or spinal amesthesia may 
be used, depending on the patient’s condition Although attempts w'eie 
made successfully in some of these cases to lesuture the wound 111 layers 
w'lth absorbable gut, we think that the apposition of the w'ound edges by 
thiough-and-through nonabsorbable sutures is the method of choice 

Stiappmg with or without packing was used in about one-thiid of tbe 
patients It w'as used often in those cases m which disruption had taken 
slowly and wdieii discovered the extiudmg contents were already adheient 
to the deepei wound tissues It was also used m ceitam cases of severely 
infected W'ounds m which tbe suigeon hesitated to leplace within the appai- 
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ently uninfected peritoneal cavity, omentum or intestine already grossly ex- 
posed to the wound dischaiges It was also used in a few' instances when 
the surgeon felt that the patient was in no condition to stand any secondary 
operative procedure 

It is quite remarkable to observe the powders of these wounds to heal 
111 spite of their earlier rupture The presence of w'ound infection is no bar 
to wound healing following secondary operation Appropriate drainage 
must be instituted m these cases to take care of the wound discharges lest 
the wound breaks down again It is interesting to note that in onl}’- two 
of these cases requiring secondary suture did the wound fail to heal and a 
rerupture occur Both of these were subsequently controlled by strapping 

Of the twenty-eight patients who reco\ered from this serious complication, 
it was noted on subsequent follow-up examination that the usual result was 
one of post-operative 'lentral hernia Only in a few' cases could it be said 
that the wound had healed firml}' without evidences of herniation 

— Out of thirt3'-six cases of abdominal wound disruption with 
protrusion of Mscera, there w'ere fifteen deaths, or 41 per cent/ 

Out of ten cases of abdominal wound disruption wuthout protrusion of 
Mscera, there were three deaths, or 30 per cent Death, therefore, occurred 
in eighteen out of forty-six patients, a mortality of 39 per cent The predis- 
posing cause of death is related to the disease for w'hich the patient w'as 
administered often a chronic one with attendant cachexia The immediate 
causes of death m these patients w'ere post-operative pneumonia, peritonitis, 
and shock 

In twenty-eight cases treated by secondary suture, there w'ere ele\en 
deaths 

In eighteen cases treated wuth strapping and packing, there were se\en 
deaths 

The approximate mortality in both of these groups is 39 per cent , and 
while secondary suture is the procedure of choice, the more conser\ative 
closed method is to be used when indicated 
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By WiLLiAiNi Craavford White, AID 
01 Isrw 'ioRK, N Y 

HiOM THE HOOSE\FLT IIOSUT\E 

This subject has been reviewed undei several titles separation of 
abdominal wounds, evisceration, piolapse of intestine, eventration of wound, 
and disiuption of abdominal wounds In this papei we intend to confine our 
discussion to post-operative abdominal wounds, m which the \\ound edges 
have separated enough to permit inspection of some of the contents of the 
abdominal cavity 

In our expeiience, this complication has not occuncd aftei mtei muscular, 
Pfannenstiel, costal oi transverse incisions We laiely employ the last two 
incisions but the muscle-splitting intermuscular and the Pfannenstiel incisions 
are m constant use Our accidents have been confined to the thiee types of 
vertical incision, namely the mid-lme incision, the split lectus, and the 
laterally reti acted rectus 

We have thirty cases to leport, tw'enty-eight from recent years, and two 
additional that the winter remembered from his interneship Sixteen of the 
patients died, a moitality of 53 per cent There has been no attempt to speak 
of percentage The numhei of abdominal opeiations at oui hospital has 
remained about the same, wnth slight vaiiation in the incidence from year to 
year In 1931, there w^eie 406 vertical abdominal incisions wnth seven dis- 
ruptions This started me on this investigation, as in other yeais w'e had 
one to four per year 

Madelung,^ m 1905, declaied that the most common site of disruption 
was m the low^er abdominal w^ound Oui experience has been to the contrarj’’ 
Two-thirds of our disruptions occuried m upper veitical incisions wdnle the 
othei third occuired m middle and lower vertical incisions Some thought 
on the subject must convince one that this observation is m conformity wnth 
the anatomy and physiology of the abdomen Many of the factors to be 
discussed later aie common to the upper and lower abdomen But in tw^o 
respects the uppei abdomen differs distinctly fiom the lower In the fiist 
place, the fibres of the posterior sheath of the upper rectus lun tiansversely, 
and, because of this, it is more difficult to retain the sutuie in the posteiior 
sheath and peritoneum Many times, at opeiation, w^e have seen the suture 
pull out between the tiansverse fibres, as some sudden tension was applied 
In the second place, the costal movement causes inci eased tension on the 
A^eitical wound every time there is an inspiiation, wdnle this is not felt in 
the lower abdomen It is logical, therefore, to believe that sudden violent 
respiratoiy movement could he an important factor m disruption of upper 
vertical abdominal wounds 

* Read before the New York Surgical Society, November 8, 1933 
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P}edispostng Causes — It is \iell recognized that the bod}* tissues in the 
aged the decrepit the malignant and the jaundiced do not heal so rapidh or 
so AA ell as m the average person Necessarily one must be on guard against 
these handicaps Thirteen of our thirt}* cases were in patients over fiftA'-five 
years of age Fne of our thirt}’’ cases uere suffering from malignant disease 
and one had an icteric index of 90 

Another predisposing factor for uhich it is difficult to gne a name is 
that body-tissue condition uhich induces ea)ly dissolution of catgut, long 
before the theoretical absorption time In these no obA lous infection is present 
as a factor, so that it has induced me to believe that indn iduals A’ary in their 
propertA' of catgut dissolution 

Our treatment of the rectus muscle has consisted of tA\o methods In 
the first method the rectus muscle is split at the junction of the middle 
and inner third of the muscle. Avhile m the second method, the rectus muscle 
IS retracted outvAard after it has been freed from the sheath In neither of 
these methods is the nerA*e supply to the rectus muscle seriously damaged 
so that A\e haA*e not considered nene injur}' to be a predisposing cause 

Of the thirty cases two had median incisions, six had muscle retraction, 
and tA\ent}-tA\o had splitting of the rectus muscle fibres While these figures 
AA'ould seem to point a finger of scorn at the split rectus incision, it may be 
said in rebuttal that the split rectus is used much more than 75 per cent of 
the time Rather, the retraction of the rectus muscle has proA ed disappointing 
as a method, for it has not lived up to the hope that it aa ould prcA-ent disrup- 
tion or post-operative ventral hernia 

Exciting Causes — ]Many abdominal AAOunds liaA'e healed after a rectus 
incision m Avhich the closure has been made Avith plain catgut In such 
instances the patient AAas A*ery fortunate to escape the common exciting 
causes of disruption chronic cough, hiccough, A'lolent sneezing, great disten- 
tion and undue abdominal strain 

Pneumonia or acute atelectasis does not seem to be an important factor 
but the constant cough that is associated AAith respirator}' infection has been 
felt to be the most important factor in six of our patients 

Hiccough A\hich persisted in spite of treatment also Avas definitely the 
causative factor m one patient 

Sncecing is perhaps a more Aiolent action than either coughing or hic- 
cough One of our patients gaAC a Aiolent sneeze and immediately noted a 
peculiar sensation in the abdominal AA'Ound On dressing the patient a loop 
of small intestine AAas noted in the disrupted AAOund 

Distention is common after abdominal operations, but usual!} it is quickly 
relieA'ed by appropriate methods HoAA'CAer, AAe are occasionally troubled by 
some patients aaIio deA'elop great distention In three of our cases, the dis- 
tention became so marked that Ave felt it aa as the chief exciting cause 

Undue abdominal stiain occurs AAhen restraint is required for a delirious 
patient or AAhen the patient gets out of bed and AAalks soon after operation 
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One patient in a stiaight jacket developed a disruption while two patients who 
got out of bed in delirium and walked disrupted a few days latei 

VVe have not thought that vomiting was a definite cause It is such a 
geneial sequence that it would be difficult to isolate it as a factor Further- 
moie, the abdominal wound has its maximum suture strength immediately 
aftei operation when vomiting most commonly occurs 

Infection in an operative wound causes destiuction of tissue, thrombosis 
of blood-vessels and changes tbe body tissue from an alkaline to an acid 
medium with consequent interference with wound repair In eight of oui 
cases such destruction from infection seemed to be tbe chief cause 

Pathology — The separation of the skin and subcutaneous tissue is of but 
little significance We have seen many cases of abdominal-wall infection 
confined to tbe subcutaneous fat, in which the skin edges were deliberately 
sepal ated by the diesser, vith no permanent damage to the fiimness of the 
abdominal wound 

In many there is a slow and quiet development of the disruption Rics- 
speaks of the distinct snapping sound that has occurred with the breaking of 
the catgut and the subsequent disruption We have never been conscious of 
such an episode But m numerous cases we have been warned of danger by 
a pi of use blood-tinged scions dischaiqe on tbe dressing Often it is so great 
that the patient will complain about the warm fluid that is lunning down 
over his abdomen Tw^o cases wall illustrate this first stage 

The first patient (No B30344), on the fifth day began to discharge a profuse sero- 
sanguinous fluid from the abdominal wound, but the skin appeared to be intact Ne%er- 
theless, on the next day, she was operated upon again The entire wound beneath the 
skin had separated while small intestine was found immednteh beneath the skin The 
silkworm tension sutures were intact but had cut through the anterior rectus fascia The 
chromic catgut as well as the plain catgut sutures had separated The second patient 
(No C20573), had a mid-lme incision, below the umbilicus, exposing both recti On the 
fifth day, a serosangumous discharge was noted on the dressing This w-as changed and 
within an hour the discharge had markedh increased At examination b} the house 
surgeon, a probe was passed between the skin edges, onlj to drop into free space wathout 
resistance An immediate emergency operation was performed It w'as then noted after 
the skin edges had been separated that the anterior sheath of the rectus had completeh 
separated, the catgut had completely dissohed, and the sillavorm tension sutures had torn 
out of the fascia The muscle had separated to expose the peritoneum wdiich w'as intact 
except for an opening two centimetres long from which the fluid exuded There w’as no 
abdominal wound infection 

It IS astonisbing to note how^ quietly the final stage may occui and wnth 
wdiat fieedom from pain or discomfoit The profuse discharge of bloody 
fluid IS not always piesent in sufficient amount to cause notice, so that the 
complete disruption may be discoA^eied only after the dresser has removed 
the gauze pads 

The piocess of disiuption is not usually undei stood It is the common 
belief that the sepaiation of tbe wound is a piocess that occurs simultaneously 
throughout the wall To the contraiy, disruption is usually a process that 
occurs slowdy and in steps Ries has pointed out the follownng facts Exam- 
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ination of the nomid edges, immediately after disruption, will show signs of 
liesh bleeding in the skin edges but nowhere else The peiitoneum, muscle 
and fascial layers wnll be oedematous, matted togethei and possibly coveicd 
with a glistening and smooth gianulation tissue The appearance is that of 
chronic inflammation with no evidence of recent injury This is suppoited 
by the clinical data Oui records abound with notes to the effect that the 
silk skin sutures were removed and that shortly afterward the wound opened 
and the intestines eviscerated The skin suture is usually stiong enough to 
hold the skin together The subcutaneous tissue long since had separated so 
that the disruption is completed when the silk is removed from the skin, and 
the sole adhesive material is some new^ granulation tissue between the skin 
edges If the deeper tissue separated at the same time as the skin edges, 
not only should there be some fresh bleeding but the various layers would not 
have become adherent and overlapping, wuth fibrinous exudate over all 

The methods of suture have vaiied in different decades In this group 
the common practice has been to close 1 he wmund by layers Plain or chiomic 
catgut has been used for the peritoneum and posteiior rectus sheath, the 
same for the anteiior rectus sheath, wuth tension sutures of silkworm oi 
dermal through the skin and anterior fascia, and fine silk for the skin Some 
of our staff have placed their trust completely in catgut, w ithout any tension 
sutures One such case recently demonstrated the risk w'hen dependence on 
fascial sutures alone is made, wuth either catgut or silk Brettauer^ speaks 
of the deep disruption that occurs wdien the stitch holes are all made in a row 
in the fascial border It reminds one of postage-stamp perforations and tears 
wnth the same ease In this case all the chromic sutures weie intact but the 
fascia had torn along the row’- of perforations Otheis of the staff have felt 
the need of the tension suture to protect the w’ound against any sudden 
additional strain This tension suture has been used as a single or a double 
loop (figure of eight) through the anterior rectus fascia and skin Silkworm, 
in my experience, varies m tensile strength and brittleness, while dermal 
suture material has uniform tensile strength, is not brittle, and is less irri- 
tating to the skin This has induced most of us to discard sillavorm in favor 
of dermal suture material 

Years ago it w’as the practice to close abdominal w’ounds wuth through- 
and-through sutures When suture by layers came into vogue, the foimer 
method gradually w’ent into the discard During the treatment of disruptions 
w’e noticed that the wound edges w ere so matted together and so friable that 
secondary repair by layer w’as practicall}’^ impossible We w’ere then forced 
to return to the former method of closure by suture through the entire wall 
We took bi aided silk No 20 because of its strength, pliability, and lack of 
irritation The sutures W’ere carried through the skin, fascia, muscle and 
peritoneum on one side and reversed on the other side These w’ere placed 
one-half to one inch apart The resulting wounds healed piompth’ and 
firmly, with no other suture Such success has induced us to return, with 
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satisfaction, to the same simple piocedure m the fresh wounds of doubtful 
cases, especially in the upper abdomen, and after gastric surgeiy 

It IS well recognized that all the predisposing and exciting factors may not 
unifoimly be avoided in an active surgical seivice As a preventive, we 
believe that too much faith should not be placed m catgut We believe that 
the chief protection against undue strain and disuiption lies in nonsoluble 
tension sutuie of dermal oi braided silk placed at short intervals We haAe 
seen intestine protiude between the sutures A\hen too A\ide apart If undue 
tension is anticipated or Avhen in doubt, the braided silk tension sutuie should 
be passed through the entire abdominal wall, and placed at shoit intervals 
Perhaps one reason foi the success of the latei method as opposed to the 
suture b}'’ layers, m debilitated folk, is that the circulatoi}' distuibance may 
be less with consequent impioved w'ound lepair 

Furthermore, since the common period of complete disiuption occurs on 
the eighth to the tenth day, it is well to leaA^e m the tension sutuies until the 
tAvelfth day In those cases that develop deep separation of the wound, the 
superficial sepaiation may be prevented, and thus the patient be left with a 
post-operative hernia instead of a disiuption 

Conclusions — Disruption is essentially a sequence of the veitical rectus 
or median incisions 

It IS most common in the upper rectus wounds 
«The predisposing causes are senility, deci cpitnde nialigiiancv, jaundice,* 
and a peculiar body-tissue function that dissolves catgut eailier than usual 
‘•The exciting causes are constant coughing, hiccoughing, sneezing, disten- 
tion, undue abdominal strain, infection ■■ 

The common pathology consists of giadual separation of the peiitoneiim, 
fascia, and muscle wath a completion of the process a few daA'S later, usually 
on the eighth to the tenth da)'- 

The chief w'arnmg of this accident is a profuse seiosanguinous discharge 
Avhich appears often before the final stage 
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By Chas Gordox Heyd, MD 
OF New York, N Y 

FROM THE NEW "iORK POST GH\Dn\TE MEDICAL SCHOOL 

Disruptiox of abdominal wounds has an extensive list of synonyms The 
condition is referred to as post-operative eventration, post-operative rupture 
of abdominal incisions, devulsion of abdominal incision, bursting of abdomi- 
nal vounds, broken-down abdominal incision, secondary dehiscence of ab- 
dominal vounds and spontaneous post-operative evisceration 

The condition is not rare and occurs in the practice of our best surgeons 
and V ith the most approved technic Briefl}^ there is a spontaneous rupture 
or separation of the ^arlous layers of an abdominal wound with varying de- 
grees of eventration of abdominal contents In 1925, Sokolow reported 614 
cases, with a death rate of 31 per cent Starr and Nason, m 2,455 laparoto- 
mies, had fifteen ruptures or 61 per cent , and it is interesting to note that 40 
per cent of these ruptures occurred following operations for carcinoma and 
that out of 135 operations performed for carcinoma there was an incidence of 
disruption of the -wound of 4 4 per cent 

In 2,145 personal laparotomies I have had four ruptures of the wmund, 
representing one to 536, with one mortality In 1932, there were 1,000 
laparotomies at the Post-Graduate Hospital, w ith four cases of disruption of 
abdominal w ounds, representing one to 250, w ith one death, a mortality of 25 
per cent 

It is reported that eventration of intestinal contents occurs more frequently 
111 incisions made in the lower abdomen and that there is a preponderance of 
three to one in females over males In surve} ing the operative experience of 
the combined surgical sennces at the Post-Graduate Hospital for the past 
three years we have found that spontaneous rupture of abdominal w ounds has 
occurred on all of the sen ices and that there is no startling predilection be- 
tween upper and lower abdominal incision, or betw^een the sexes It is obvi- 
ous that the g} necological sennce will see cases of disruption of wounds 
almost entirely in the lower abdomen while in the more widely distributed 
sen'ices of general surger} the majority would be in upper abdominal incision 
All of my personal cases were upper abdominal wounds Yet, from reading 
the literature, there is a preponderant number of ruptures in the lower half 
of the abdomen m the proportion of about six to four 

It has seemed possible to distinguish three t}pes of disruption of abdominal 
wounds The first type is represented b} an indnidual who has enjo}ed a 
relatneh uneventful coua alescence Inspection of the wound has at no time 
revealed any noteworth} change except possibly for a degree of temperature 
* Read before the New York Surgical Societj, No% ember 8, 1933 
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aftei the fiist three days At the opeiation no drainage was introduced 
Some time shortly aftei the removal of the retention sutures or within twelve 
houis the patient coughs or strains, the abdomen feels hot, the dressings are 
saturated and upon removal of the dressings there is an eventration of 
omentum and intestines Almost identical with this type is the patient that 
has had diainage instituted for the prevention of serum or bile secretion 
These patients, as a rule, are in good physical condition and there has been 
nothing in the surgery nor in the condition itself to cause undue trauma to 
the wound The patient complains of pain on the second or third day, in 
excess of that usually experienced If there has been a subcutaneous drain for 
the relief of serum, the dressings are saturated with yellowish stained fluid, 
occasionally slightly blood-tinged , shortl}' after the retention sutures are re- 
moved the wound opens up throughout its entire extent, the omentum is found 
in the \\ound and the intestines lying free on the anterior abdominal uall 
Inspection of this wound shows no element of wound sepsis The catgut may 
be completely dissolved or at least remaining only as a few stray strands 
The edges of the wound show no evidence of repair 

The second t3'pe is characterized by the knuckling of a portion of small 
intestine through a gap m the peritoneal closure line The patient has been 
unsatisfactory suigically has taken a bad anresthetic, with incomplete abdomi- 
nal relaxation, at the tune of closure of the wound There has been more 
vomiting and more distention than usual The wound, if it has not been 
drained, appeals apparently normal For some da3's the skin ma3 remain 
absolutely intact, and it is only when the S 3 'mptomatology of intestinal obstruc- 
tion becomes clearl3'' defined that the possibility of extruding of bovel into 
the wound is considered Upon opening up the skin wound there is a partial 
or complete obstruction of the small intestine with some protrusion of a por- 
tion of the omentum, but eventration in the real sense of the word is rare 

The third type occurs m u ounds that show lack of adequate healing The 
skin edges are everted, oedematous and red There are gaps between the 
sutuies The sutures cut through There is a peculiar cadaveric odor to the 
dressings and there is a constitutional background of nephritis, diabetes, car- 
cinoma or jaundice Upon removal of the restraining sutuies eventration is 
usually only partial and can be controlled b3’' packing and strapping of the 
wound In this group theie is evidentl3'^ an absence of normal tissue lesistance 
with a secondary element of infection 

The etiolog3’' of disruption of abdominal wounds is obscure and vaiious 
explanations have been made, such as failure of sutuie material, strain, cough- 
ing, infection, over-acidity of tissue, efc These criteria aie invalid because m 
a t3^pical case the characteristic notation as read from the histoi3’^ is as follows 
“Sutures lemoved on the twelfth da3' and patient coughed, wheieupon the skin 
wound separated and omentum and intestines protruded ’ Examination of 
such a wound reveals little or no evidence of catgut and infection is certainl3" 
absent 

Freeman is most emphatic in believing that disruption of abdominal 
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wounds IS due to an inadequacy of peiitoneal closuie, lesulting in the pio- 
pulsion of omentum through defects m the line of peritoneal closure, and that 
once this mechanism is initiated the omentum reacts, becomes cedematous, 
exercises a disruptive force m all directions and awaits only some additional 
impulse such as the removal of the stay sutures or turning m bed, or a cough- 
ing spell, to produce eventration 

The presence, however, of ceitain types of infection must also be con- 
sideied Rapid proteolytic digestion of catgut by the products of infection 
may possibly be an explanation for the fact that twenty-day chromic catgut is 
dissolved within foui days and before fibioblastic production has begun 
Doctor Erdmann is of the opinion that dehiscence or separation is not 
primal ily due to catgut but rather to the too rapid absoi ption of catgut due to 
tissue hunger, as m the majority of these cases the patient is below par 
physically as well as being deficient in hsemoglobin Stan believes that eaily 
discontinuance of geneial anaesthesia with retching and straining befoie the 
leinforcing effect of the sutured fascia is obtained lesults in lents in the 
peritoneum and the forceful propulsion of omentum or intestine On le- 
suture of the wound healing ordinal il)'^ takes place A possible explanation 
for this paradoxical condition of failure of the primaiy sutuie and success 
in the secondaiy suture depends upon the physiology of wound healing 
Howes and Harvey have drawn attention to the fact that foi the first foui 
days union is at a minimal rate, aftei which time fibioblastic pioduction in- 
creases up to the twelfth or fourteenth day, and that the strength of a wound 
up to five days is lepiesented entnely by the holding poweis of the sutuie It 
IS evident that the tiauma incident to the secondary suture is responsible foi a 
maiked increase in the giowth of fibi oblasts 

It IS almost the univeisal practice at the Post-Giaduate Hospital foi the 
vaiious opeiatois to use non-absorbable retention sutures These aie le- 
moved oidinaiily any time from the tenth to the fourteenth day 

If one may hazard a personal opinion it is that prevention may be laigely 
enhanced by the application of the following surgical principles (i) complete 
hsemostasis of all abdominal wounds , (2) relaxation of the abdominal parieties 
when closuie is being pei foimed , (3) the avoidance of undue trauma , (4) the 
elimination of dead space which makes for subsequent haematoma 01 seium 
collection, (5) an absolutely aseptic technic, and finally (6) accurate coapta- 
tion of the peritoneum^ It has seemed to the author that suture of split muscle 
fibie by eithei No i chromic or plain catgut is a valuable point in the pie\cn- 
tion of this condition The muscle tissue is primaiily concerned with the 
conditions that piecede fibioplasia and the development of fibi oblasts 
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Discussion — Dr Carl Eggers said that the records of the Lenox Hill Hospital 
showed ten cases of disruption during the last fnc \ears This does not include prnate 
patients Four of these patients died, or 40 per cent In those who died, how'cver. 
It w'as not the disruption as such which was responsible for the high mortalit\, but 
the original underlying causes w’hich had initiated the disruption either peritonitis, 
pneumonia and severe cough, 01 associated complications such as general sepsis, sup- 
purative parotitis etc There was alwajs a combination of pathological conditions He 
further reported a series of ten personal cases which occurred in patients ranging in 
age from infants wath hjpcrtrophic p\loric stenosis to \crj old people In this group 
there w'as a mortalitv of 20 per cent He felt that tlie interest m the subject laj in the 
disruption occurring m clean cases which in the majorit\ of his patients took place on 
the ninth day As to the various causes he agreed wath the essajists 

Referring to Doctor White’s suggestion regarding the use of through-and-through 
silk sutures. Doctor Eggers said he used those in selected cases, especialh in men with 
an obtuse epigastric angle in whom there is a rigid chest wall with a tense epigastrium 
Even in those cases, how'ever, he feels that a la\er suture should be added in order to 
get proper peritoneal apposition Tlirough-and-through heavj silk sutures carre a 
certain danger in that thej mav catch a piece of omentum or gut while being tied, or 
by the intrapentoneal irritation thev produce, adhesions and later obstruction maj 
develop For these reasons and also because of the greater likelihood of post-operatn e 
ventral hernia the lajer suture now' in use should not be abandoned, but in selected cases 
supplemented by the through-and-through suture 

It IS surprising how smooth the convalescence of an uncomplicated disruption case 
may be It has been his custom to do an immediate secondarj suture in some of the 
uncomplicated cases, at tunes without am aii'esthesia, bv passing heavy through-and- 
through sutures from within outw'ard and tying them wdnle a finger under the suture 
pushes back the omentum or gut In all complicated cases, however, he feels tint the 
entire procedure of suturing in the operating room, with the necessarv exposure and 
an-esthesia, unfavorably influences the prognosis In these cases he treats the patient 
in bed bv reducing the intestines md omentum, freeing the newdy formed adhesions 
from the peritoneal margins, and applying an iodoform or plain gauze tampon The 
w'ound margins are then firmly strapped with tw'o-inch adhesive plaster, allowang the 
ends of the tampon to project above and below' The tampon should be changed 111- 
frequentlj After the complications had subsided a secondarv suture was done m 
some of the cases, while in others strapping was continued until healing w'as complete 

Dr Harold Neuhof remarked the fact that in three of the papers, reference 
had been made to the use of silk in closure, reporting a low percentage or absence of 
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disruption iMth the use of non-absorbable material This fact cannot be ignored and it 
appeared to the speaker that the stage had been reached in which those who use cat- 
gut for abdominal wall closure must pro\e that it is as adequate as closure with silk 
If the complication of disruption was infrequent and its mortalit} not high, the prob- 
lem could perhaps be passed over, but the e\idence presented should be accepted and a 
fair trial of closure with non-absorbable material should be gnen If one wished one 
could limit the use of silk to the closure of the aponeurosis m clean cases, the use of silk 
throughout being reser\ed for those who desire to use the meticulous technic which a 
unnersal use of silk for ligatures and sutures in\ohes 

He doubted if the whole stor\ of disruption of wounds had been told that e\ening 
All the reports were concerned with gross disruption accompanied b\ e\isceration 
The\ did not know what proportion of all cases that are operated upon ha\e partial 
separation at an earh date The question extends be\ond the fact of obrious disruption 
noted within the first week or ten da\s after operation Post-operatu e incisional hernia 
ma\ well be referable, m part at least, to rupture with e\isceration whose results maj 
not be noted until months after operat’on 

As to the question of treatment, Doctor Grace, in particular, had noted the two 
methods of treatment of gross disruption nameh suture and packing Other pre- 
senters also referred to treatment without offering e\idence of the ad\antages in one 
or the other method After haMng seen some of the \icissitudes connected with closure 
b} suture the speaker’s own choice was the use of packing The manoeu\res iinohed in 
bringing a patient to secondary operation must often produce more eiisceration b} the 
time one is prepared to make the secondar\ suture The patient is lifted from the bed 
placed on a stretcher, taken to the operating room, mo\ed to the operating table, and 
an amesthetic is often administered This succession of e\ents upon se\eral occasions 
to his personal knowledge had resulted in far greater etisceration than existed at the 
time It was first noted His procedure, which does not in\ohe remo\al of the patient 
from bed consisted in administering a large dose of morphine after which whateter is 
prolapsed is gradually replaced within the abdominal wall and packed in place with 
iodoform gauze Oier this the abdominal wall is tighth strapped with adhesne The 
gauze pack is not remo^ed until a week or ten da\s ha\e elapsed at which time a clean 
wound exists This can be tighth strapped or sutured In cases of CMSceration m the 
presence of a drained wound, the site of drainage is maintained during the time that 
the remainder of the disrupted wound is packed Doctor Colp in his paper had stated 
that in his series hernia had regularh followed the treatment of disruption b\ packing 
In Doctor Neuhofs cases some of the patients had de\ eloped hernia and others had not 

Dr Johx a McCreery said that it was cMdent that the condition from which the 
patient origmalh suffered was of primary importance m the de\elopment of disrupted 
wounds, as all the papers had stressed the importance of tlie wasting diseases m this 
condition He was somewhat surprised that so large a number of cases de\ eloped in 
lower abdominal incisions It had been his impression that disruption would be much 
more frequent m the upper abdominal incisions on account of the increased wound tension 
in that area Like all surgeons, he had had the experience of examining disrupted 
wounds a few da\s after operation and finding a complete disappearance of the chromic 
catgut Howe\er he had not jet brought himself to behe\e that the silk suture was 
the material of choice There was no question howe\er of the \alue ol tension sutures 
and he belie\ed that wnth the increased use of these, putting them more closeh toircther 
than was usualh done, disruptions would be less frequent, although one might see 
more post-operatn e hernue 

Dr. Elgexe H Pool called attention to the stitch \aluable for closing the deep 
la\er in upper abdominal incisions which he had described in the .American Journal of 
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Sur^eIV of August, 1931 as tlic “Zippci Stitch ’ The posterior sheath of the rectus 
nnisclt ibovc the stniihiinr line is made up of fihies from the aponeuroses of the 
mlcinal obluiue and tiins\cisdis mustlcs 1 hese ire intim itcl\ fused into a single 
lajci 111 close ipiiosition to wliieli ire the trmsversahs f isci i uid the pentoneuni In 
closiue of a verticil meision througli the rectus muscle the original suture is not of 
the peritoneum alone but of these combined structures Apposition of the edges is 
often difficult The failure of this laecr to hold is the usual cause of the large per- 
centage of incisional herniai in these incisions and the occasional occurrence of eviscera- 
tion When this distressing complication threatens, the patient complains of discomfort 
111 the region of the wound, and \oniiting Inspection of the wound mai be negatne 
or show a fullness , separation of the skin edges results 111 a considerable flow of salmon- 
colored fluid This, 111 his experience, alwais indicates a separation of the deep laier 
with a knuckle of intestine projecting between the edges Under these conditions the 
patient should be taken to the operating room, the wound opened and resutured If 
this is not done evisceration is hkelj to occur 

The anatomical structure of the posterior sheath is largeh responsible for the case 
with which this lajer tears apart The fibres of the aponeuroses of the internal oblique 
and transversahs are traiis\crse and therefore offer no support for the sutures The 
layers, including the attached peritoneum arc taut and the muscles being attached to 
the costal arch, are pulled outward with each rcspiratorv mo\enient The widening of 
the costal arch pulls the muscles, the aponeuroses arc proportionate^ drawn outward 
together wath the attached peritoneum The pull is resisted onh b\ sutures and the 
deep ones have little support being placed in tissues whose fibres are parallel to the 
direction of tension It is obvious that the strain on this laver must be relieved b\ 
sutures placed through mote resistant tissues This is fullv appreciated bv all surgeons 
and IS accomplished in various wavs for instance, by tension sutures through all lavers 
or passing the original suture even third or fourth stitch through the rectus and its 
anterior sheath But even in these methods it is often difficult to approximate the deep 
lav^er 

He had found the following simple modification advantageous 

A double strand of No i catgut is used It first picks up the anterior sheath 
below the lower angle of wound Having been tied the needle is passed through the 
rectus and posterior sheath including peritoneum It is then passed back and forth 
from one edge of posterior sheath to the other three or four tunes and Jrft vciv Ioo<;c 
This IS the important feature It is then passed forward through rectus and anterior 
sheath across wound and inward through the opposite anterior sheath, rectus, posterior 
sheath and peritoneum Then the suture is slovvb' and forciblj pulled taut The pull 
should be at a low level and 111 the direction of the incision, not at an angle The 
strain is taken up by the resistant tissues of the anterior sheath, and the posterior sheath 
and peritoneum come together without strain The procedure mav be termed the 
“zipper stitch” The suture mav be continued with the same stitch, but m a verv^ tense 
will it is best to interrupt it In this case the suture is passed out again and picking 
up the opposite side of anterior sheath is tied 

Dr Charlps E Farr said that an interesting sidelight on disruption of wounds 
was experienced by the First Surgical (Cornell) Division at the New York Hospital 
during Doctor Gibson s tenure of office In many hundreds of cases, right rectus 
wounds either of the miscle splitting or muscle retracting tvpe, were left wide open 
and packed with the Gibson-Mikulicz tampon These were all of a verj sev'erel> in- 
fected tipe with extensive peritonitis or abscess and, naturally, were distended and 
vomiting after the operation No sutures were used — neither catgut nor non-absorbable 
The results were amazingly good Evisceration was seen very rarely indeed At the 
end of the fourth day the packing was removed and the rubbei dam allowed to staj 111 
place Almost without exception abdominal wounds w’-ere clean and health} with little 
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01 no slough Healing took place in three to four weeks and the number of post- 
operative ventral henias was no greater than in a similar class of infected wounds vhich 
were sutured 

The interesting factors were that the wounds were all severeh infected that the\ 
were practically all in a right rectus incision in the lower abdomen , that the patients 
eery commonly suffered from extreme distention and vomiting, and jet eMscerations 
were very rare Technically, these wounds were all disrupted and, practical!}, the 
patients did remarkably well and the end-results were exceptionallv good 

The lesson to be learned from this would seem to be that anv form of suturing in 
the presence of a contaminated wound, especially when accompanied by marked tension 
is prone to result m teaiing out or early absorption of the sutures with disruption and 
evisceration 

Dr Alexis V Moschcowitz said that in this discussion one verj impoitant point 
had been omitted, t/ir that it was the patient who did not do well after operation who 
was more prone to disruption of the w'ound To illustrate, he described two parallel 
cases wuth approximately similar pathological conditions and similar opeiative inter- 
ferences The first case did well after operation, had a perfectly smooth convalescence 
and there w'as no complication from the wmund The second case did poorh directh 
after the operation He developed an acute dilation of the stomach or excessive post- 
operative meteorism or a mild degree of peritonitis or pneumonia wuth its attendant 
cough, etc , this IS the patient who is prone to disruptions of the w^ound 

A further point which Doctor Moschcowutz stressed w'as that he does not reh 
upon continuous sutures in the post-operative closure of abdominal incisions At a 
certain stage of the w'ound healing, considerable reliance has to be placed upon suture 
material, theiefore, if a continuous suture breaks, there is very little to hold the w’ound 
edges together It is on this account that Doctor Moschcowutz has discarded continuous 
sutures for interrupted sutures 

Dr Allen 0 Whipple reminded the speakers that statistics taken onlj from the 
record room files cannot always be accepted as accurate and that unless the total number 
of cases of laparotomies followed by disruption as determined by actual studies of laparot- 
omies done during a certain period w'ere reported, as m the cases of Doctoi Colp's 
fiom Mt Sinai Hospital, percentages would not mean very much 

Follow'ing Doctor Neuhofs remarks regarding the use of silk as suture material 
Doctor Whipple urged that silk should not be used in the clinic except by men who 
had had considerable training and experience m the use of fine silk and men who w'ere 
jealous of its reputation If used generally in hospitals by men untrained it will fall 
into disfa\or and acquire a bad reputation 

Dr Samuel Harvey of Yale University (by invitation) agreed wuth wdiat Doctor 
Whipple had emphasized, that no reliable conclusion can be reached from hospital 
records The only w'ay to acquire accurate data is for the surgeon for ten \ears to 
note every one of the cases personally In depending on internes to make the final 
diagnosis there will be many disruptions that never appear on the records and that the 
surgeon cannot believe, after ten years, ever occurred Doctor Har\e\ did not behc\e 
that clinical statistics amounted to anything in this connection He had the feeling 
that the solution depended on laboratory work on animals Doctor Melenej had referred 
to animal experiments wnth catgut wdiich do not and cannot duplicate actual operatne 
conditions in man But it is knowm that there are two t\pes of animals in whom tlu 
alisoiption of catgut runs to a standard formula so it can be assumed it follows in man 
This IS better than building up an hjpothesis There are three essential reasons fot 
disiuption, four perhaps There are constitutional alterations which maj lead to weak- 
ening of the wound In a joung infant, badlj nourished, with peloric stenosis, for in- 
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stance, the wound is not likely to heal well With carcinoma of the stomach the 
wound IS not likely to heal well Senility pn sc has nothing to do \vuth it, but with 
extreme malnutrition and ammiia the wound will not heal well Without any of these 
conditions and with wound disruption there are three things to consider First, how 
the wound was closed The speaker favored the vertical incision, but when in a hurry 
many operators unfortunately do not close the posterior rectus sheath A bad closure, 
too fast and too careless, may be the cause of protrusion of a knuckle of gut which 
pries the wound open The second thing is too much foreign material m the wound 
Thirdly a number of cases are, although unsuspected, infected An infected wound is 
not necessarily one in which there is perceptible pus Every one know's that a large 
percentage of hernire are infected It is unsafe to say bj" looking at a w'ound that it 
IS clean or infected This should depend on laboratorj studv The burden of proof is 
on the person who saj s a w'ound is not infected The fourth point is inaccurate apposi- 
tion and the presence of hfematoma which will cause the digestion of catgut Likewuse, 
the use of large catgut in large quantitj introduces a foreign bod> which acts similarl> 
to an infection of a wound 

Dr Fredfric W Bancroft slated that Doctor Whipple had stressed the unre- 
liability of statistics Doctor Bancroft brought out another possibihtj w'herem statistics 
might be misleading If inguina' hernias should be classed as laparotomies, and one 
hospital should perform a large percentage of these, the percentage of disruption might 
be very low He had never seen an evisceration following an operation for inguinal 
hernia Inguinal hernia is an opening of the peritoneal cavity and therefore can be 
roughly classified as a laparotomy If this be true, one must feel that the anatomical 
location of the incision is a very important underhing factor In the repair of upper 
ventral hernias he has been impressed by the fact that the transversahs fascia and 
muscle are usually contracted and roll up, lying along the costal margin In the sta- 
tistics given by the various writers, the upper rectus or paramedian incision has been 
the most frequent offender He felt that incisional hernias occurred more frequently m 
this type of incision There must be a fairlv large number of cases that are distended 
immediately post-operative and later develop incisional hernia wherein the eviscera- 
tion has occurred through peritoneum muscle and fascia but has not happened to rupture 
the skin The improvement m results from the use of silk as a suture material niai 
be not so much due to the silk itself as to the fact that the user of it is made conscious 
of a necessity for gentleness Silk will break if tied tighth, and only a small bite 
can be grasped by the clamp The over-and-over Lembert stitch, pulled up tightly bv 
an over-zealous assistant, tends to produce an evascularity along its line Too often 
one assumes after repair that the suture has broken, whereas m reality it may have 
evasculanzed a segment of peritoneum and fascia and produced separation by necrosis 
Doctor Harvey and Doctor Whipple and his co-workers have showm that m general the 
smaller the suture material used the greater the tensile strength of the W’ound Inter- 
rupted sutures tightly tied allow greater vascularity through adhesive surfaces and 
should therefore be used in preference to a continuous suture 

Dr John C A Gerster referred to an observation made during his interne davs 
A well-known, very able gvnecologist had performed a hysterectomy for fibroid of the 
uterus It was his custom to use imported silk and interrupted sutures for closing the 
fascia throughout the entire length of the wound The wound disrupted on the 
twelfth day and the entire row of intact sutures with no sign of infection, was v'lsible 
The wound looked as if made the day before, all clean tissue — no suppuration There 
was no reaction of the tissues tow'ard healing The use of silk and the kind of sutures 
did not save that patient from evisceration 
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THE MORTALITY FROM APPEXDICITIS AXD THE CAUSES OF DE\TH 

FOLLOWING APPENDICITIS 

By E Lamtience Keyes, M D 

or S\rsT Locis, Mo 

FBOII THE DEPtPTMENT OF StTPGEPl, W <lSnrN&TON CMI EB-SITl SCHOOL OF MEDICI^E THE BiR\ES nOSPIT\L \ND 

Till- ST LOCIS CUILOREN S II05PIT\J 

^Iany of the deaths from appendicitis are preventable Their occurrence 
IS sometimes attributable to ignorance of or to disregard of the principles of 
treatment of appendicitis on the part of the attending physician Often the 
patient, the patient s family, or the druggist is to blame At any rate, it 
seems clear that the causes leading to death from appendicitis are not so 
widel} appreciated as to render fruitless a further stud}-^ of such causes 

Death from appendicitis, then, is the subject of this paper The mor- 
tality rate of all the cases of appendicitis at the Barnes Hospital and the St 
Louis Children s Hospital has been estimated Certain factors influencing the 
mortality rate ha\e been obser\ed, particularly age, sex, race pregnane}, the 
type of appendicitis, delay in operating, and the administration of laxatnes 
Furthermore an attempt has been made to discover the cause of each in- 
dnidual death of the senes An effort has also been made to determine the 
ultimate responsibility of appendicitis for each death The part pla}ed b} 
complications and b} operative procedures has been analyzed Finalh, the 
means of prerentmg deaths from appendicitis in view of the present work 
ha\e been deduced 

Choice of Motet lal — The study has been strictly limited to chronic ap- 
pendicitis, acute appendicitis, and appendicitis w ith peritonitis Rare types of 
the disease, such as tuberculosis and carcinoma of the appendix, ha\e not 
been comprised Only those patients w'ho underwent an operation for appendi- 
citis or who died from appendicitis without being operated upon were in- 
cluded in this series of cases Patients on whom an appendectom} was 
performed incidental to another operation, such as a cholec} stectomy, were 
excluded from the series, unless the appendicitis was determined to be the 
primaiy cause of the patients s\mptoms 

About 100 or 150 non-operatne cases were excluded from the series The 
majority of these represented patients who refused operation and left either 
hospital against ad\ice Operation was occasionally deemed inadMsable A 
fair proportion of the non-operatue patients later returned for operation 
and were included m the series as of the later date All the non-operati\e 
patients who were excluded from the series were alive at the time of dis- 
charge from the hospital None of this class of patients had peritonitis either 
local or general , all had either chronic appendicitis subacute appendicitis or 
acute unruptured appendicitis Those non-operatne patients who died were 
included in the series as already mentioned 
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The seiies compiised all appropriate cases of appendicitis at the Barnes 
Hospital and the St Loins Childieii's Hospital dm in" the eighteen succes- 
sive yeais of 1915 to 19^2 d hese two hospitals, both of wdiich aie in the 
group aifihated with Washington Univeisity, difter only in that patients past 
the fomteenth yeai of age aie admitted to the Baines Hospital, wdiile patients 
fourteen yeais old and youngei aie admitted to the St Louis Children’s 
Hospital The singieal staflf and organisation of the tw'o institutions are 
identical 

General Mo)tahty — The general 11101 tality foi the entire group w'as 333 
pel cent Theie weie sixty-tw’o deaths among the 1,859 patients 

Moitahty at the Batnes Hospital and the St Lotas Chddien's Hospital 
Compaicd — The deaths w'eie about equally duided 111 number betw'een the 
Barnes Hospital and the St Louis Children’s Hospital Theie were thnt}- 
two deaths at the Baines, and thirty at the Childieii’s Hospital Since about 
four tunes as many cases of appendicitis were admitted to the Barnes as w'eie 
admitted to the Childien’s Hospital, the mortality at the Barnes Hospital 
was about one-fourth as gieat as that at the Children’s Hospital The figures 
W'eie, 2 16 pel cent among 1,479 Barnes Idospital, and 789 per cent 

among 380 at the St Louis Chikhen’s Hospital 

Tablc I 

Mortality according to decades of years, both hospitals All types of appendicitis 


are 

included 

7 he average mortality rate was j 33 per cent 




Total Number 


Hortaliti 


Age 

of Cases 

Deaths 

in Per Cent 

1 to 9 


122 

15 

12 29 

10 to 19 


609 

21 

3 45 

20 to 29 


654 

6 

0 92 

30 to 39 


257 

5 

I 91 

40 to 49 


114 

3 

2 63 

50 to 59 


49 

4 

8 16 

60 to 76 



8 

42 n 


Moitahty and Age — The moitahty by decades was detei mined, and ap- 
pears in Table I A similar detei mination foi the Childien’s Hospital alone 
IS listed as Table II 


Tabld II 


Mortality rate by years, Children' s Hospital alone The distribution of cases among classes is 
also indicated on the right The mortality rate at the Children's Hospital was 7 Sq per cent 


Age 

1 

2 

3 

4 

5 

6 

7 


Total Number 


Mortalitv 

of Cases 

Deaths 

in Per Cent 

2 

2 

100 

4 

I 

25 

10 

2 

20 

7 

2 

28 6 

13 

2 

15 4 

9 

0 

0 

22 

2 

9 
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8 

9 

10 

11 

12 

13 

14 

15 


Class I 
Class n 
Class lu 
Class IV 
Class V 
Class \ 1 


T^ble II — iConhnmd) 

24 

31 

36 

53 

55 

39 

35 
7 

Ca^e^ 

36 

I 

I 

i 

5 

19 

9 


1 

3 

O 

5 

2 
o 



6-10 122 8 6s 

Class 1 3 

Class 11 5 

Class ni 20 

Class u 40 

Cla«s \ 42 

Class \i 12 


11-15 1S9 13 6 9 


Clas« 1 

iS 

Class 11 

24 

Class m 

36 

Class IV 

53 

Class V 

35 

Class \ 1 

23 


The youngest patient to die was one and a half }ears old , the oldest patient 
to die was se\enty-six }ears of age The }oungest patient to sur\i\e was 
two }ears old, and the oldest to sumve was sixty-nine years of age 

The mortaht} was highest in the se\enth and eighth decades of \ears 
It was also extremely high during the first fi\e \ears of life The minimum 
mortaht} was that of the third decade of }ears 

MoJtality According to Se.-> — ^The mortaht} rate among males was about 
three times as great as among females The male mortality was 5 18 per cent 
( fort}'-se\ en deaths), and female i 58 per cent f fifteen deaths) The total 
number of males was 907 females 952 

The male mortaht} at the Barnes Hospital 3 63 per cent w as low er than 
at the Childrens Hospital 991 per cent , there were twenty-fi\e deaths out 
of 685 men at the Barnes Hospital and twent}-two deaths out of 222 bo}s 
at the Childrens Hospital Likewise the female mortaht} at the Barnc^- 
Hospital. 088 per cent was lower than that at the Children s Hospital 5 06 
per cent there were se\en deaths out of 794 women at the Barnes Hospital, 
compared to eight deaths out of 150 girls at the Children s Hospital 
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Moitahfy Accoidwg to Race — The negro moitahty late was about twice 
that of the whites The iiegio rate was 6 per cent , eight deaths in 134 cases 
The white mortality rate ivas 3 13 pei cent, fifty-foui deaths in 1,725 cases 
Mortality Dwmg Picguancy — Seventeen women w^ere opeiated on during 
pregnancy at the Baines Hospital with one death, a mortality rate of 588 
pel cent The foetus also died in this instance Foui of these patients w^ere 
classified m class one, four m class tw 0, three in class tin ee, and six in class 
four, there w^as none m class five or class six A class-tw'o patient repre- 
sented the sole fatality The classification into types wull be dcsciibed later 
Tw^elve of the patients weie in the third decade of yeais, fi\e in the fourth 
The youngest w'as tw'enty-one years of age, the oldest thnty-seven The duia- 
tion of the pregnancies ranged from tw'o to six months None of the patients 
miscari led 

The one death, that of T C S w'lll be discussed latei (p 60) This death 
followed pulmonary mfaiction The infarcts piobably came fiom infected 
varicose veins of the leg, and the pregnancy played only an incidental part 
Some of the cases above har'e been reported by Ro3'ston and Fisher in a 
paper entitled “Appendicitis 111 Pregnane) Cases I, II, VII and YIII of 
their paper are also included m this series They do not include T C S , the 
patient of this senes wdio died 

Classification of the Cases of Appendicitis — The moitahty w'as found to 
differ in propoition to the severity of the attack of appendicitis Accoidingly, 
all the cases w^eie divided into three laige groups, chronic appendicitis, acute 
appendicitis, and appendicitis wnth peiitonitis Each of these three groups 
W'as then subdivided into tw'O sub-classes, in accordance wuth the plan of J 
M T Finney, Jr- The cases w'ere classified as follows 

(1) Class one, chronic appendicitis This class included patients com- 
plaining of chionic pain or discomfort refeiable to the appendix If the 
patient gave a history of one definite acute exacerbation of the chronic ap- 
pendicitis previous to operation, he was included m this class, if he gave a 
history of more than one acute exacerbation he w'as tiansf erred to class two 

(2) Class tw'o, chronic recurrent appendicitis Included heie A^ele pa- 
tients who gave a history of tw'o 01 more definite attacks of acute appendicitis 
in the past, on whom an appendectomy w'as peifoimed m the mteival betw'een 
the acute or subacute attacks 

Classes one and two, then, comprised wdiat is oidmaiily teimed “chronic 
appendicitis ” At operation, all the w'ounds of class-one and class-tw 0 pa- 
tients were closed without diainage 

(3) Class tliiee, subacute appendicitis This class w'as limited to those 
patients on wdiom an appendectomy w'as performed either at the very be- 
ginning or at the very end of an acute attack, or duimg a mild acute attack 
The appendices of such patients showed little change at operation beyond 
slight injection and oedema, sometimes wnth a deposit of fibrin over the serosa 

(4) Class four, acute unruptured appendicitis Patients suffering fiom 
acute appendicitis without peritonitis w'eie placed m this class At opera- 
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tion the appendix v.zs always found to be markedly swollen and injected, 
covered with fibrin often gangrenous but never ruptured Cloudy fluid was 
frequently encountered within the peritoneal cavity, together with injection 
of adjacent peritoneal surfaces. 

Classes three and four compnsed the ordinary' ‘ acute appendicitis ' w ith- 
oat peritonitis At operation, most of the wounds of the patients of these tw'O 
classes v ere closed without drainage ; although occasional wounds w'ere 
drained 

(5) Class five raptured appendicitis with abscess For this class pa- 
tients with an “appendix abscess were selected At the time of operation a 
definite abscess v as encoantered near the appendix Sometimes the pus 
had prewoasly been absorbed and only recent adhesions remained The 
appendix itself was often found ruptured though sometimes not in which 
case It had. usually healed after a previous perforation This class was made 
also to include those cases of appendicitis with a peritonitis which show'ed 
definite signs of localization At operation, in this class of cases, the appendix 
V as usually removed sometimes not. All wounds were drained 

( 6 1 Qass SIX. ruptured appendiatis with peritonitis This class included 
all cases of general pentonitis ongmating from an acute appendiatis At 
operation the appendix was usually found ruptured , and the peritonitis 
showed little or no tendency' to localize IMost of the operative w'ounds of 
thiis class were drained. Gasses five and six comprised appendiatis with 
peritonitis. 

Distrihufion of Cases Among Classes — There were approximately 400 
cases in the first class 300 in the next four and 100 in the last class At the 
Barnes Hospital most of the cases fell into classes one to four, at the Chil- 
dren’s Hosphal the majoriti' occurred in classes four five and six In 
other words, most cases of appendiatis at the Barnes Hospital were less acute 
than those at the Children s Hospital. TSee Table III ) 

Ifortality Aecording to the Class of Appendicitis — There was no mor- 
tslity in the U26 cases of class one In class two the mortahti." w as o 60 per 
cent . with tvro deaths in the 33J. cases The mortality rate in class three was 
about tne same as in the previous group namely, o 59 per cent , or two deaths 
in 3UI cases Class four showed a figure of 232 per cent., or eight deaths 
in 3_t5 cases The relative mortaliti." rate for the first four classes of cases 
was about the same at the Barnes and Children's Hospitals The mortality 
rate for class five was 730 per cent, or tw'entj’-three deaths m 315 cases 
The mortality rate for this group at the Childrens Hospital was one-half 
again as high as that at the Barnes Hospital It was 9 02 per cent at the 
Qiiidren's and 6 22 per cent, at the Barnes Hospital. The mortality rate for 
class six was verj- much higher than that of any other, being 27 55 per cent 
There w'ere twenty-seven deaths in ninety-eight cases The mortality at the 
Childrens Hospital. 38 10 per cent, was double that at the Barnes Hospital, 
19 6x per cent. The mortality from chronic and subacute appendicitis was, 
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Mojtality Accoiding to Race — The negro mortality late was about twice 
that of the whites The negio rate was 6 per cent , eight deaths in 134 cases 
The white mortality rate was 3 13 pei cent, fifty-foui deaths m 1,725 cases 
Mo) tality Dw mg Pregnancy — Seventeen women were operated on during 
pregnancy at the Barnes Hospital with one death, a mortality rate of 5 88 
per cent The foetus also died 111 this instance Four of these patients were 
classified m class one, four m class two, three 111 class three, and six m class 
four, theie was none in class five 01 class six A class-two patient repre- 
sented the sole fatality The classification into types will be desciibed later 
Twelve of the patients were in the third decade of years, five m the fourth 
The youngest was twenty-one yeais of age, the oldest thirty-seven The dura- 
tion of the pregnancies langed from two to six months None of the patients 
miscarried 

The one death, that of T C S , will be discussed later (p 60) This death 
followed pulmonary infarction The infarcts piobably came fiom infected 
varicose veins of the leg, and the piegnancy played only an incidental part 
Some of the cases above have been repoited by Royston and Fisher m a 
paper entitled “Appendicitis in Pregnancy Cases I, II, VII and VIII of 
their paper are also included m this series They do not include T C S , the 
patient of this series who died 

Classification of the Cases of Appendicitis — The moi tality was found to 
differ in propoition to the severity of the attack of appendicitis Accoidmgly, 
all the cases were divided into three large groups , chi onic appendicitis, acute 
appendicitis, and appendicitis with peritonitis Each of these three groups 
was then subdivided into two sub-classes, in accordance with the plan of J 
M T Fiiine}-, Jr- The cases were classified as follows 

(1) Class one, chronic appendicitis This class included patients com- 
plaining of chronic pam 01 discomfort leferable to the appendix If the 
patient gave a history of one definite acute exacerbation of the chronic ap- 
pendicitis previous to operation, he was included in this class, if he gave a 
history of more than one acute exacerbation he was transferred to class two 

(2) Class two, chionic recurrent appendicitis Included here weie pa- 
tients who gave a histoi)'^ of two 01 more definite attacks of acute appendicitis 
in the past, on whom an appendectomy was performed in the inteival between 
the acute or subacute attacks 

Classes one and two, then, comprised what is ordinarily termed “chronic 
appendicitis ’ At operation, all the wounds of class-one and class-two pa- 
tients neie closed without diainage 

(3) Class three, subacute appendicitis This class was limited to those 
patients on nhom an appendectomy was performed either at the very be- 
ginning or at the very end of an acute attack , or during a mild acute attack 
The appendices of such patients showed little change at operation beyond 
slight injection and oedema, sometimes with a deposit of fibrin OA^er the serosa 

(4) Class four, acute unruptured appendicitis Patients suffering from 
acute appendicitis without peritonitis AA^ere placed m this class At opera- 
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tion, the appendix was always found to be markedly swollen and injected, 
coveied with fibrin, often gangrenous, but never ruptuied Cloudy fluid was 
fiequently encounteied within the peiitoneal cavity, together with injection 
of adjacent peiitoneal sui faces 

Classes thiee and four comprised the oidmaiy ‘'acute appendicitis” with- 
out peiitonitis At opeiation, most of the wounds of the patients of these two 
classes weie closed without diainage, although occasional wounds weie 
chained 

(5) Class five, luptuied appendicitis ivith abscess For this class, pa- 
tients with an “appendix abscess” weie selected At the time of operation a 
definite abscess was encounteied near the appendix Sometimes the pus 
had pieviously been absorbed, and only recent adhesions remained The 
appendix itself was often found ruptured, though sometimes not, in which 
case it had usually healed aftei a pievious peif oration This class was made 
also to include those cases of appendicitis with a peiitoiiitis which showed 
definite signs of localization At operation, 111 this class of cases, the appendix 
was usuall}'’ lemoved, sometimes not All wounds were drained 

(6) Class SIX, luptuied appendicitis with peiitonitis This class included 
all cases of general peiitonitis oiigmating fiom an acute appendicitis At 
operation the appendix was usually found ruptured , and the peritonitis 
showed little 01 no tendency to localize Most of the opeiative wounds of 
this class were drained Classes five and six comprised appendicitis with 
pel itomtis 

Distuhiitwn of Cases Among Classes — There weie approximately 400 
cases in the first class, 300 in the next four, and 100 in the last class At the 
Barnes Hospital most of the cases fell into classes one to four, at the Chil- 
dien’s Hospital, the majority occurred in classes four, five, and six In 
other woids, most cases of appendicitis at the Barnes Hospital weie less acute 
than those at the Children’s Hospital (See Table HI ) 

Moitahty Accoiding to the Class of Appendicitis — There was no moi- 
tahty in the 426 cases of class one In class two the mortality was o 60 per 
cent , with two deaths in the 334 cases The mortality rate in class thi ee was 
about the same as in the pi evious group, namely, o 59 per cent , or two deaths 
111 341 cases Class foui showed a figuie of 232 per cent, or eight deaths 
in 345 cases The lelative mortality rate foi the first four classes of cases 
was about the same at the Baines and Children’s Hospitals The mortality 
rate foi class fii^e was 730 per cent, or twenty-three deaths 111 315 cases 
The moitahty late foi this gioup at the Childien’s Hospital was one-half 
again as high as that at the Bai nes Hospital It ivas 9 02 per cent at the 
Children’s, and 622 pei cent at the Baines Hospital The mortality rate for 
class SIX was veiy much higher than that of any other, being 27 55 per cent 
Theie weie twenty-seven deaths in ninety-eight cases The mortality at the 
Childien’s Hospital, 38 10 pei cent, was double that at the Barnes Hospital, 
1964 per cent The mortalit} fiom chronic and subacute appendicitis was, 
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theiefoic, viitually ml The mortality fiom acute umuptured appendicitis 
was over 2 pei cent , that from ruptured appendicitis with abscess was 9 
per cent , and that from ruptuied appendicitis with general peritonitis was 
nearly 28 per cent 

These figures showed that chionic appendicitis was not a serious disease, 
that acute appendicitis w^as raiely fatal, but that peritonitis resulting from 
acute appendicitis was an extremely grave condition, particularly among 
children 


Table III 

Mortality rate according to classes Class one is chrome appendicitis, two is recurrent ap- 
pendicitis, three is subacute, four is acute unruplured, five is ruptured with abscess, six is 
ruptured with peritonitis Letters a, b, and c denote the inctusion oj one, two, and three patients, 

respecluely, who died without operation 

Barnes Hospital St Louis Children’s Hospital 


Class 

Total 

Cases 

Deaths 

Mortality 
m Per Cent 

Total 

Cases 

Deaths 

Mortality 
in Per Cent 

I 

405 

0 

0 

21 

0 

0 

2 

303 

2 

0 66 

31 

0 

0 

3 

276 

I 

0 36 

65 

I 

I 56 

4 

246 

6 

2 44 

99 

2 

2 02 

5 

193 

12 

6 22 

122 

11“ 

9 02 

6 

56 

II 

19 64 

42 

16*’ 

38 10 

total 

1 .479 

32 

2 16% 

380 

30= 

7 89% 


Moitahty and Opeiation — The question arose as to whether the moi 
tality in this series might have been due to operation lather than to appendi- 
citis To answei this question, a comparison was made between the fiisl 
thiee classes and the last three 

It -was found that many more operations weie pei formed in the fiist thiee 
classes than 111 the last three, the latio being about eleven to seven How^- 
ever, the mortality rate in the first three classes w^as virtually nil, o 36 per 
cent , while in the last three it amounted to more than twenty times that, 
namely, 8 81 pei cent The conclusion w'as, that appendicitis and not the 
operation Avas the chief cause of the mortality 

Moitahty and Delay — The cases of acute appendicitis weie classified ac- 
coiding to the time wdiich had elapsed between tbe onset of the first symptom 
ot appendicitis, which Avas almost ahvays abdominal or epigastiic pain, and 
operation Only the cases of definite acute appendicitis Avere comprised, that 
is, classes foui, five and six The moitahty late foi each day was calculated, 
as shoAvii in Table IV The mortality rate among patients operated upon dui- 
ing the first tw o days of acute appendicitis Avas analyzed in Table V The moi- 
tality rate by Aveeks Avas also determined in Table VI Tbe five patients Avho 
died Avithout operation Avere not included m these tabulations The early mor- 
tality rate shoAAed a steady sharp rise Avhich reached a peak of 13 6 per cent 
upon the thud day More than half the total numbei of cases fell Avithin this 
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time period The mortality rate then fell some\r hat. and rose again after the 
fifth da} (Table IV ) The mortaht} rate was \ery low during the first 
da} It was zero for the first tw eh e-hour period It was 26 per cent for 
the second tw eh e-hour period and more than doubled during the third tw^eh e- 
hour period It was again almost doubled during the fourth tw^elve-hour 
period (Table Y ) B} weeks, the mortality rate w'as found to rise to a 
maximum during the third week Thereafter it remained spott}' (Table 
\*I ) x\ special computation w as made of the mortality rates of classes fi\ e 
and SIX The results appear m Tables YU and VIII The mortaht} rate 
of class fire was irregular and inconclusive It was highest during the first 
day ilost patients were operated upon on the third day of the disease 
(Table YII ) The mortaht} rate of class six was nil during the first da} 
An early peak of 40 per cent w as reached on the third day Later the mor- 
taht}' w as exceedingly high Most patients w ere operated upon on the second 
da} of the disease (Table VIII ) 

Table IV 

The morlabty rale of acute appendictits according lo the duration of the 
disease at the time of operation Classes four, five and six only are included 
Non-operative cases are excluded The average mortality rate of these three 
classes was 7 7 per cent 


Duration of Disease 
at Time of Operation 

Cases 

Deaths 

Mortahti 
in Per Cent 

I Day or Less 

162 

3 

I 9 

2 Dai'S 

177 

13 

7 3 

3 Days 

8 t 

II 

13 6 

4 Days 

51 

5 

9 8 

5 Dai's 

29 

2 

6 9 

6 Dai s 

20 

2 

10 0 

7 Davs 

31 

4 

12 9 

S Dai's 

20 

3 

15 0 

9 Days 

8 

0 

0 

10 Dais 

17 

0 

0 

II Dais 

10 

0 

0 

12 Dai's 

2 

I 

50 0 

13 Dais 

3 

0 

0 

14 Days 

17 

3 

17 7 


T^ble V 

The mortality rate of all early cases of acute appendicitis Detailed analysts 


of Table TV 

Time m Hours between Onset 


Mortahti 

and Operation 

Cases 

Deaths 

in Per Cen) 

0 to 3 

0 

0 

0 

J. to 12 

43 

0 

0 

1 3 to 24 

117 

3 

2 6 

25 to 36 

86 

5 

5 8 

37 to 48 

91 

53 

8 

8 8 
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Table VI 

The mortality of acute appendicitis by weeks Operative cases only, from 
classes four, five and six are included The average mortality rate of these 
three classes was 7 7 per cent 

Duration of Disease Mortality 


at Time of Operation 

Cases 

Deaths 

in Per Cent 

I Week or Less 

551 

40 

7 3 

2 Weeks 

77 

7 

9 I 

3 Weeks 

17 

2 

II 8 

4 Weeks 

15 

I 

6 7 

5 Weeks 

4 

0 

0 

6 Weeks 

3 

I 

33 3 

7 Weeks 

0 

0 

0 

8 Weeks 

I 

I 

100 0 


Table VII 



The mortality of ruptured appendicitis with abscess or localized peritonitis, 

class five The mortality after the eighth day is identical with the mortality 

after the eighth day of Table IV The mortality rate for this class was y 3 


per cent 



Duration of Disease 



Mortality 

at Time of Operation 

Cases 

Deaths 

in Per Cent 

I Day or Less 

13 

2 

15 4 

2 Days 

30 

I 

3 3 

3 Days 

39 

4 

10 3 

4 Days 

26 

I 

3 8 

5 Days 

19 

0 

0 

6 Days 

18 

2 

II I 

7 Days 

24 

I 

4 2 

8 Days 

17 

I 

5 9 

Table VIII 



The mortality of acute appendicitis with general peritonitis, class six The 

mortality rate for this class was 27 6 per cent 


A— 

Operative Cases 



Duration of Disease 



Mortahty 

at Time of Operation 

Cases 

Deaths 

in Per Cent 

I Day or Less 

10 

0 

0 

2 Days 

43 

8 

18 6 

3 Days 

15 

6 

40 0 

4 Days 

12 

3 

25 0 

5 Days 

5 

2 

40 0 

6 Days 

I 

0 

0 

7 Days 

2 

2 

100 00 

8 Days 

2 

2 

100 00 

B — Non-Operative Cases 


6 Days 

I 

I 

100 00 

7 Dajs 

I 

I 

100 00 

8 Days 

I 

I 

100 00 
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An estimate was also made of the average elapsed time between the initial 
s}mptom of acute appendicitis and the time of operation The average time 
for class foui was found to be foity houis For class five it was eight days 
For class six it was sixty-two hours The minimum time in class four was 
four houis In class five it was eighteen hours In class six it was nine 
hours These figuies will be discussed later 

Whai Influence Had La.xatwes on the Moitality Rate^ — The histones of 
all the acute cases, comprising classes four, five and six vere searched for 
definite statements, either that a laxative had been given, or that it had not 
been given Of 193 patients who took a laxative, thirty-four died Of 
forty-two vho took no laxatne, only one died The mortality among those 
taking laxatives was about eight times as gieat as the mortalit}’- among those 
who took none 17 62 pei cent m the laxative group , and 2 38 per cent 111 
the “no-laxatne” group 

Is the Moitahty Rate fioin Appendicitis Rising^ — This question is fre- 
quently discussed nov adays An indication that the mortality from appendi- 
citis ma}'- be rising is furnished b}'’ certain figures from the Moitality Sta- 
tistics, United States Bureau of Commerce,® where it is stated that the total 
number of deaths from “appendicitis and typhlitis” m the registiation areas 
of the United States rose from 11,321 m 1920 to 14,821 in 1928, and that 
the death rate from “appendicitis and typhlitis” rose from ii 4 pei hundred 
thousand population in 1910, to 152 pei bundled thousand population m 
1928 

To determine whether the mortality from appendicitis had risen at the 
two hospitals, the mortalit}^ for the nine years of 1915 to 1923 was com- 
pared to the mortalit)’- for the second nine years of 1924 to 1932 The moi- 
tality for the earlier years was 3 07 per cent (twenty-two deaths in 717 
cases) , and for the later yeais 3 50 per cent (forty deaths m 1,042 cases) 
This indicated a slight rise in the recent mortality from appendicitis 

Analysis of the Deaths — An eftort was made to determine the actual 
cause of each death m the series It was found that general peritonitis 
caused ti\enty-one deaths Abscess of the peiitoneum (local peritonitis) 
caused sixteen deaths Intestinal obstruction (mechanical) caused six deaths 
Infection of the operative wound caused six deaths Pulmonary embolism 
caused thiee deaths Myocaidial insufficiency caused three deaths Pneu- 
monia caused two deaths Pylephlebitis, erysipelas, measles, asthma, and 
leukeemia each caused one death 

Causes of Death among the Classes of Appendicitis — The causes of 
death veie found to be distributed among the six classes of appendicitis in 
the following fashion In class one there vere no deaths In class two, 
pulmonary embolism and intestinal obstruction each caused one death In 
class thiee, infection of the opeiative vound and erysipelas each caused one 
death In class four, infection of the operatne wound caused three deaths, 
abscess of the peiitoneum, pulmonary embolism, myocardial insufficiency, 
pneumonia, and pylephlebitis each caused one death Class fi^e, abscess of 
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the peritoneum caused thirteen deaths, intestinal obstruction and myocaidial 
insufficiency each caused two deaths , infection of the operative wound, pul- 
monary embolism, pneumonia, asthma, measles, and leukaemia each caused 
one death In class six general peiitonitis caused twenty-one deaths, in- 
testinal obstruction caused three deaths, abscess of the peritoneum caused 
two deaths , infection of the operative wound caused one death 

Deaths Due to Geueial Peutonitis — General peritonitis accounted foi 
more than one-third of the deaths of the entire series There were more 
deaths from this cause at the Children’s Hospital, twelve out of thirty, than 
at the Barnes Hospital, nine out of thirty-two A high propoition of the 
very young and of the very old died of general peritonitis All deaths oc- 
curred among class-six patients The deaths following general peritonitis 
were usually found to take place within a rather limited period of time dating 
from the first symptoms of appendicitis The average duration of life was 
SIX days, the shortest period two days, and the longest thirteen days Calcu- 
lating the time of death fiom the time of operation, the average time uas 
the second day , the third day at the Barnes Hospital , and the thirty-sixth 
hour at the Children’s Hospital 

The bacteiia grown fiom the peiitoneum either at the time of operation 
or at the time of necropsy were Bacillus colt, seven patients, streptococci, 
foui , and Bacillus acidi lactici, one patient Streptococci and Bacillus co'i 
were cultuied in symbiosis fiom three patients, once with Bacillus pioteus 
vulgai IS, and once with diphthei oids Aerobic cultures were the rule, and 
anaeiobic cultuies weie made only once 

General peritonitis was usually sufficient of itself to cause death and sub- 
sidiary complications were found infrequently Adynamic ileus, of course 
was always present to some degree Otherwise only seven of the twenty- 
one patients were known to have subsidiary complications Of these seven, 
six had pulmonaiy complications, in the form of bronchopneumonia, pleuris)', 
atelectasis of the lung, or bronchitis One patient, W D (B H No 34464 
1932), developed a septicfemia befoie death, Bacillus coli was cultured from 
the blood, Bacillus coli and a streptococcus were cultured from the peiitoneal 
cavity Myocardial insufficiency hastened the death of J J W (B H No 
28950, 1931), a man of sixty-two years Two patients who died without 
operation showed interesting complications The one, G A D M (B H 
No 28847, 1932), a man of sixty-two years, who died in unemia on the sixth 
day of the disease, was found at necropsy to have acute generalized peri- 
tonitis and a gieatly inflamed uniuptured appendix, m addition to a thiom- 
bosis of the abdominal aorta, arteriosclerosis, chronic interstitial nephritis, 
bronchopneumonia, and fibrinous pleuris)'^ The other, R B (B H No 
36601, 1932), was a man of thirty-two years who died, also in uriemia, on 
the seventh day of the disease At necropsy a generalized peritonitis and a 
ruptured appendix uere found, besides thrombosis of the mesenteric veins 
multiple liver abscesses, abscess of the left lung, bronchopneumonia, cholsemia, 
and acute nephritis 
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One death that of L iMcC (B H No 5944 1918) a negress of sixt\- 
^i^ e 3 ears occurred follou ing an iridectomy for glaucoma Twelve days after 
the iridectomy haMng been m the hospital meanwhile she deA eloped an 
acute appendicitis At operation tluiiy-six hours after onset the appendix 
was found ruptured and a general peritonitis present The patient died 
SIX days later 

Only seven necropsies ere obtained in the twenW-one deaths of this cate- 
gory' Certain complications may therefore have been overlooked 

Deaths Due to Abscess of the Peritoneum — By the term abscess of the 
peritoneum is meant a localized abscess or infection any^\here within the 
peritoneal cavity Every patient dying from this cause either had an abscess 
about the appendix region at the time of operation or de^ eloped an abscess 
in that location post-operatively Many patients also had abscesses elsewhere, 
subdiaphragmatic, etc as indicated below About one-fourth of all the deaths 
of the series were attributed to abscess of the peritoneum Ten of the thirty 
deaths at the Children s Hospital were due to this cause and six of the 
thirty-t\\o deaths at the Barnes Hospital Abscess of the peritoneum was 
therefore similar to general peritonitis in that it seemed more fatal among 
children than among adults Thirteen of the deaths occurred among class- 
five patients three in class six and one in class four Patients succumbed 
to abscess of the peritoneum on the a\erage twenty' days after onset of the 
first symptom of appendicitis Children succumbed sooner ten days on the 
average than adults (Barnes Hospital) twenty' days The earliest fatality' 
from this cause occurred three days after onset of the appendicitis, several 
fatalities did not occur until a month or more after onset The average time 
of death was ten days after operation being four days at the Childrens 
Hospital and thirteen days at the Barnes Pus from the peritoneal abscess 
of SIX patients yielded Bacillus coli The remaining cultures when taken 
were sterile 

Complications were abundant Intestinal obstruction was the most fre- 
quent Adynamic ileus occurred in many' patients Dy'namic ileus (mechani- 
cal intestinal obstruction) was present m five of the sixteen three also ha^- 
ing fecal fistulse Bronchopneumonia contributed to the death of six patients , 
associated with it each in one of the six deaths, were atelectasis of the right 
lower lobe septic emboli of the lung lung abscesses due to a perforated sub- 
diaphragmatic abscess F W (C H Xo D-1693 1927) bronchitis and 
fibrinous pleurisy A G K (B H Xo 17842 192S) also had diabetes 
melhtus and chronic parenchymatous nephritis Four of the sixteen patients 
of this category had a subphrenic abscess tw o had nephritis One P C J 
(B H Xo 14586 1923) had a neglected urethral stricture w Inch had caused 
bilateral pyelonephritis and proved the e\entual cause of death three and 
one-half months after appendectomy Another patient C B (C H Xo 
D-203 1927) was found at necropsy to ha\e a perforated ulcer of the 
stomach associated w ith a communicating subdiaphragmatic and In er abscess , 
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this patient had had a cholecystostomy at the time of the original appen- 
dectom)'- 

Deaths Due to Mechanical Intestinal Obstniction — Six deaths followed 
mechanical intestinal obstruction Five were at the Barnes Hospital one at 
the Children’s Three occurred in class-six patients, two in class five, and 
one in class two Peritoneal adhesions with resulting intestinal kinks caused 
the obstruction m the class-five and class-six patients These adhesions in 
turn weie due to infection within the peritoneal cavity The class-two 
patient, J H N (B H No 14762, 1928), was a “clean case”, closure of 
the peritoneum at the time of operation \vas extremely difficult, and the in- 
testinal obstruction which folloived opeiation was found at necropsy to ac- 
company the insinuation of a piece of omentum into the operative incision 
The site of obstruction ivas ileum in four patients, proximal jejunum m one, 
and cjecum in one 

The average time of the occurrence of death w^as the twenty-first post- 
operative day, being the twent) -third day of the disease The earliest death 
fell upon the sixth post-operative daj, the tenth of the disease, the latest 
fell upon the fifty-second day after operation 

Complications consisted m spontaneous fecal fistulas in trvo patients , acute 
parotitis in two, h)peitensue cardiorenal disease in one, hypotension in one, 
and acute cjstitis wuth bilateral pj^elonephi itis and pj’-o-ureter in one En- 
terostomies w'ere pei formed upon three of the six patients One patient 
had three sepaiate enterostomies 

The safety vahe function of a fecal fistula was illustrated by J N (C H 
No 10536, 1916), a boy of seven years An appendectomy w’as performed 
for an acute ruptuied appendicitis with a general peritonitis Symptoms w’ere 
of thirty-eight hours’ duration A partial mechanical obstruction wdiich de- 
veloped after operation was relieved by the spontaneous establishment, on 
the eighth post-operatn e day, of a fecal fistula The obstruction recurred 
immediately after the spontaneous closuie of the fistula upon the seventeenth 
post-operatn e daj , it was not lelieved by an enterostomy performed four 
days later Death occurred upon the tw^enty-eighth daj aftei operation 

Deaths Due to Infection of the Opeiafwe Wound — Six deaths w^ere at- 
tributed to the infection of the operatne w'ound, two occuried at the Barnes 
Hospital, four at the Children’s Hospital One death occuned in class three, 
three in class four, one in class five, and one in class six Onlj tw'o deaths, 
therefoie, followed operations wdiere drainage would ordmanty have been 
established Three of the wound infections weie accompanied by gangrene 
of the skin and subcutaneous tissues A gas-bacillus infection w as thought to 
be the cause of one of these, P D G (C H No H-1945, 1931) , hemolytic 
streptococcus w as thought to cause another, L H (C H No B-i 374, 1925) , 
and Bacillus pi oteus together with Bacillus coh and a liEemotytic streptococcus 
to cause the third, HAW (B H No 19663, 1925) Of the non-gangrenous 
infections, hemolytic streptococcus caused the death ofD S (B H No 
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1569 1925) and of R P R (B H No 10016, 1921), Bacillus coli caused 
the death of J C (C H No 10693. 1916) 

The three case histones of the gangrenous infectious areas follow 

Case I — H A (B H Xo 19664 1925), a white farmer of twentj-nine }ears, 
was operated upon for an acute appendicitis of fortj -eight hours’ duration (class four) 
An unruptured gangrenous appendix was remo\ed through a right rectus incision under 
open ether aniesthesia The stump of the appendix was imerted and the wound closed 
in lajers without drainage On the sixth post-operati\ e daj 50 cubic centimetres of 
thick foul pus were evacuated from the wound, Bacillus piotcus was cultured from the 
pus The infection spread along the subcutaneous tissues imohing the skin of the 
lower abdomen and penis, it e\entualh extended to the scrotum which became gangre- 
nous bj the thirteenth day post-operatne The wound culture now" showed Bacillus coh 
and streptococci Despite free drainage of the infected site the patient died the next day 
Xecropsj repealed an abscess at the appendix site extending peripherally and com- 
municating with the abdominal wound Pjonephrosis also was found, with right and 
left h} dro-ureter, together with bronchiectasis, bronchopneumonia, and m\ocarditis 

Ca.se II — h H (C H Xo B-1374, 1925), a white bo} of ele\en }ears, was 
operated upon for appendicitis with abscess (class fi\e), of three da\s' duration A 
ruptured appendix was remo\ed through a right rectus incision, under nitrous oxide 
anaesthesia The stump of the appendix was ligated but not in\erted and the abdominal 
wound closed quite tighth around two cigarette drains inserted about the appendix 
abscess Extensa e gangrene of the skin of the scrotum developed on tlie fourth da\ 
post-operata e Xo cultures w*ere taken The patient died upon the se\enth daj after 
operation Xecrops} revealed a pehic abscess communicating along the spermatic 
cord with an abscess within the scrotum There was also a punched-out post-pjlonc 
ulcer of the duodenum 

Case III — P D G (C H Xo H-1945, 1931), a negro boj of twehe jears, was 
operated upon for an acute appendicitis with general peritonitis (class six), of three 
days’ duration A gangrenous appendix was remoied through a right rectus incision 
under mtrous oxide ether anjesthesia The stump of the appendix was ligated but not 
inverted Three cigarette drams were inserted about the site of the appendix because 
of the presence of a general peritonitis The wound was closed snugh about the drains 
Culture from the peritoneal pus was reported sterile Mechanical intestinal obstruction 
developed At laparotom} on the sixth day post-operatn ely, the site of the obstruction 
was found to be at the junction of the jejunum and ileum. The constricting fibrinous 
bands v ere loosened wnth a resulting release of the obstruction The bowel wall, due 
to its friabihtj', was perforated accidental!} during the manipulations, releasing a thin 
stream of mtestinal contents which soiled the wound The wound was closed m lajers 
without drainage, and no enterostomy was performed Five da}S after the second 
operation, gas escaped from the upper angle of the wound upon cutting the sutures, and 
gangrene developed about the wound Multiple incisions were made into the involved 
areas Xo cultures were taken Death finalh supervened upon the thirtv -third dav 
after the second operation Acute hjemorrhagic nephritis was an additional diagnosis 
m this case The infection was thought due to Bacillus Wclcliti 

The three non-gangrenous infections were as follows (i) D S (B H Xo 1569, 
1925) a girl of eighteen vears, was operated upon for a subacute appendicitis (class 
three) The wound was closed m lavers without drainage following the appendectomv 
The stump of the appendix was ligated and inverted An overwhelming wound infec- 
tion developed after operation The patient succumbed on the thirtv -sixth dav after 
operation to a generalized streptococcic peritonitis with a streptococcic septicemia, to- 
gether with pvemia 

(2) R P R. (B H Xo 10016, 1921) a lawyer of twentv'-mne vears, was operated 
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upon for an acute uniuptured appendicitis (class four) An inguinal incision was 
utilized because it was hoped to repair an undescended right testicle while performing 
the appendectomy The aciitelj inflamed appendix ruptured near its base during 
removal The stump of the appendix was secured with difficulty, and inverted after 
ligation The wound was drained After operation the patient developed a number 
of local abscesses together with a generalized streptococcic peritonitis, and a streptococcic 
septiciemia He died on the fourteenth post-operative day The organisms cultured at 
various times from various sites were haemolytic streptococci, haemolytic staphylococci. 
Bacillus coll and Staphvlococcus albm 

(3) J C (C H No 10693, 1916), a white bo\ of thirteen years, had an appen- 
dectomj'^ for acute unruptured appendicitis (class four) The stump of the appendix 
was ligated and inverted The wound was closed without drainage Post-operatively 
Ultra- and extraperitoneal abscesses developed from which the patient died on the 
twenty-eighth day after operation No cultures were made, but the pus had a colon 
bacillus odor 

Deaths Due to Puhnonaiy Emhohsm — Three of the deaths were at- 
tiibutecl to pulmonaiy emhohsm All thiee occurred at the Baines Hospital 
The ages of these thiee patients weie thirty -three, thirty-seven, and forty- 
three years, an age group somewhat above the average of the series One 
patient was piegnant One patient was in class two, one m class four, and 
one in class five The wounds of two patients were drained, the first not 
Post-operatively the deaths occurred on the fourth, the seventh, and the thir- 
teenth day 

The pregnant patient was T C S (B H No 17936, 1928), a white housewife 
of thirty-seven years She had had attacks of pain in the right lower quadrant of the 
abdomen for sixteen vears She was operated upon with a diagnosis of chronic pelvic 
inflammation, partly because of ainenorrhcea for five months The operation was per- 
formed despite the finding before operation of a thrombophlebitis of the right leg which 
was the result of infected varicose veins, and despite the fact that for three daj s pre- 
operativelv the temperature had been I00 4°F and the pulse rate 90 beats to the 
minute Through a mid-lme incision, the uterus was found enlarged to the size of an 
eight weeks’ pregnancy, the adnexse were normal, and the appendix showed “chronic 
inflammation” Several gall-stones were felt The appendix was remo\ed and the 
wound closed without drainage On the sixth day after operation there was sudden 
sharp pain in the upper right chest with hiemoptysis of about 4 cubic centimetres of 
bright red blood Gradual improvement was noted thereafter, and the patient was 
allowed up on the tenth post-operative day On the thirteenth post-operative day sudden 
chest pain and dyspnoea developed Death occurred within eighteen minutes At 
necropst multiple infarcts of the lungs were found Some of the larger branches of the 
pulmonary arteries were occluded as shown by microscopical examination No gross 
evidence of pulmonarj embolism could be found The uterus contained a dead foetus 

Neciopsies were not performed on the other two patients The appendix 
of one, incidentally, was found to contain a wire staple, the appendix itself 
uas gangrenous and ruptured 

Death'! Due to ilyocai dial Insufficiency —Three patients died from myo- 
cardial insufficiency They might have survived the appendicitis and the 
operation except for this cardiac complication All were patients of ad- 
vanced age, being sixty-one, sixty-three and seventy-six 3fears old One was 
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a dciss-foui, and two weie class-five patients The deaths occuiied upon the 
fiist, second, and tenth day aftei opeiation 

One patient, J W (B H No 10684, 1921), a bookkeeper of seventy-six years, 
underwent operation foi acute unruptured appendicitis (class four) He was at the 
time convalescent from a two-stage suprapubic prostatectomy performed two months 
previously Three months before, his cardiac condition had been diagnosed at Barnes 
Hospital as complete heart-block, myocarditis, and arteriosclerosis This patient died 
the day following appendectomy Necropsy was not held 

The othei two patients deseive no furthei mention than the fact that their 
blood-piessiiies weie 155 ovei 90 milhineties of meicuiy, and 125 over 75 
lespectively The lattei was diagnosed chronic myocaiditis pre-operatively , 
the foiinei hypei tension with chionic nephiitis, cholelithiasis and chronic 
cholecystitis 

One patient, W A B (B H No 2^094, 1930), a white truck driver of twenty- 
four years, had an appendectomy with drainage of the wound for an acute unruptured 
appendicitis (class four) of thirty-six houis’ duration Nitrous oxide and oxygen, 
with ether ventilation, were used as anaisthetics The usual pre-operative dosage of 
morphine sulphate o 01 gram and atropine sulphate 0 0004 gram hypodermically was 
administeied The operation consumed thirty-five minutes Post-operatively the lungs 
were hyperventilated at intervals with a 30 per cent gaseous mixture of carbon dioxide 
On the ninth post-operative day a small abscess of the wound was opened and drained 
On the fifteenth post-operative day theie were signs, both clinical and rontgenological, 
of lobar consolidation of the left lower lobe, the sputum was mucopurulent, and con- 
tained blood-clots The sputum was not cultured The pneumonia was succeeded by a 
left empyema, and about 100 cubic centimetres of thin, foul-smelling pus was aspirated 
from the left pleural cavity on the twenty-fifth post-operative day The pus yielded 
a non-hjemolytic staphylococcus to culture The patient died two days later No 
necropsy was performed 

The othei patient, S W (B H No 8800, 1920), a negro male of sixty-five years, 
had an appendectomy with drainage for a ruptured appendicitis with abscess (class five) 
Bronchopneumonia developed after operation, and before death on the thirty-second 
post-operative day a diagnosis of gangrene of the lung was made No necropsy was 
performed 

Death Due to Pylephlebitis — A machinist, J A (B H No 7286, 1919), fifty-four 
years of age, developed abdominal pain and vomiting, and had one chill before operation 
was performed seven days aftei onset An acutely inflamed unruptured appendix (class 
four) was removed and the wound was closed without drainage Death occurred the 
fourth day after operation Necropsy revealed thrombosis of the portal vein, together 
with a liver abscess communicating with a subphrenic abscess Cultures from the abscess 
yielded Bacillus coli and haemolytic streptococci 

Death Due to Eiysipclas — A girl of eight 3'eais, LaV B (C H No G-147, 1930), 
was operated upon for a subacute appendicitis (class three) during an attack of facial 
erysipelas Death occurred m forty-eight hours, with a wound infection and acute gen- 
eral streptococcic peritonitis Blood cultures were sterile Neciopsj was not performed 
The lethal infection was undoubtedly due to erysipelas 

Death Due to Mcasla — A boi of eleven j'ears, F S (C H No E-906, 1928), de- 
veloped measles on the tenth da\ of an attack of acute appendicitis He was admitted to 
the Children’s Hospital at that time A vain attempt was made to allow the appendi- 
citis to subside , and appendix abscess (class five) had developed which threatened the 
boj’s life Accoidingly, a quick incision and drainage of the abscess were performed 
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the twelfth day of the disease Death ensued in forty-eight hours Necropsy revealed a 
ruptured appendix, a subphrenic abscess, with focal necrosis of the liver The organism 
cultured was Bactlhts coli Measles here prevented prompt surgical intervention and 
was considered the chief cause of the boy’s death 

Death Due to Asthma — A boy of twelve jears, B M (C H No A-288, 1924), 
had been in the hospital a year previously because of bronchial asthma and malnutrition 
He was readmitted with a ruptured appendix with abscess (class five) An appendec- 
tomy with drainage was performed Thirty-six hours later the asthma began to assert 
Itself, there was increasing dyspnoea, the heart failed, and death followed There was 
no necropsy Asthma seemed to predominate this clinical picture 

Death Due to Lcuheemia — A bo}' of ten years, D K (C H No G-318, 1930)1 bad 
been in the hospital for some time with chronic lymphatic leukeemia He developed ab- 
dominal signs and died without being operated upon Necropsy revealed, besides the 
leukemic picture, a perforation of the appendix walled oft bv adhesions as though the 
pus had been absorbed from the site (class fiv'e) One of the hypertrophied lymphoid 
follicles of the appendix was thought to have increased in size and thereby caused the 
infiltrated friable organ to perforate 

The Relation of Appendicitis to the Deaths of the Senes — The foie- 
going discussion relative to the causes of death may hav^e obscured the rela- 
tionship between appendicitis and the deaths of the senes Ceitain deaths 
were due unquestionably to appendicitis as the basic cause Others were due 
only in part to appendicitis A few followed extraneous diseases or post- 
operative complications, or w'ere attributable directly to the operation for 
appendicitis 

Appendicitis was wholly lesponsible foi fort3’'-three of the sixty-two 
deaths of the series Under the heading of “general peritonitis” weie twenty- 
one of these cases (p 56) There was no doubt that acute appendicitis, usually 
ruptured, had initiated the general peritonitis in each of these patients These 
deaths from geneial peritonitis were therefoie ultimately attributable to acute 
appendicitis Under the heading of "abscess of the peritoneum” were sixteen 
more cases (p 57) Here again theie could be no doubt but that appendicitis 
was the prime cause of death Under the heading of “mechanical intestinal 
obstruction” were five more cases (p 58) These weie the class-five or class- 
six cases with obstruction resulting from peiitoneal adhesions following peri- 
tonitis For these deaths appendicitis was also primarily lesponsible The 
only death from obstruction not included here w as that of J H N , because 
the obstruction was due to inadequate closure of the opeiative wound Undei 
the heading “pylephlebitis” was the one lemaining case due solely to ap- 
pendicitis (p 61) Here the infection of the mesenteiic and poital veins, 
which caused death, had originated from an appendix acutel) inflamed 

Appendicitis was partly lesponsible for eleven of the sixty-two deaths 
Into these deaths other factors also entered Three of the deaths w'^ere listed 
under “infection of the operative w'ound” (p 58) These weie the three 
gangienous w'ound infections following appendectomies perfoimed foi acute 
appendicitis Death heie was due to the spread of infection from the acute 
appendicitis through tissue planes opened by the operative incisions Three 
more deaths w^ere listed under “myocardial insufficiency” (p 60) Whereas 
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these thiee patients weie alieady debilitated by weak hearts at the time of 
operation, yet all had badly inflamed appendices Blame for death here was 
therefore to be divided between the two lesions Two of the deaths were listed 
under “pneumonia” (p 6i) Both of these patients also had acutely inflamed 
appendices at operation Although pneumonia and its complications eventually 
pioved fatal to both, yet it is probable that appendicitis contiibuted to the 
beginnings of the pneumonia Thus W A B yielded a staphylococcus both 
by culture of the peiitoneal cavity at opeiation and of the post-pneumonic 
empyema thoiacis immediately piioi to death One of the deaths was listed 
under “pulmonaiy emhohsm” (p 6i) This patient had a ruptured appendix 
with abscess Heie infection m the pelvis may have been partly lesponsible 
for the f 01 Illation of the thiomhus which gave use to the lethal embolus The 
death listed under “measles” (p 6i) lesulted both from the appendiceal ab- 
scess and from measles Likewise the death listed under “asthma” (p 62) 
was due both to asthma and to appendicitis 

Appendicitis was piobably not to be blamed foi the eight 1 eniainiiig deaths 
Defects 111 technical opeiative piocedures accounted for foui of these deaths 
Opeiative complications caused two otheis Extianeous diseases produced 
the other two 

Deaths attributable to opeiative technic included three of the “infections 
of the opeiative wound,” and one of the “mechanical intestinal obstructions” 
The three foimei followed contamination of otheiwise clean opeiative wounds 
with pathogenic microoiganisms at the time of operation The latter death, 
that of J H N , seemed due, in part at least, to the inclusion of a poition of 
omentum within the operative wound This patient, who had a lecuirent 
appendicitis, died fiom mechanical intestinal obstiuction 

Deaths attributable to opeiative complications included two of the deaths 
fioin “pulmonaiy embolism” (p 60) One of these, that of H L S, was 
unavoidable The othei, that of T C S , a pregnant woman with thiombo- 
phlebitis of vaiicose veins of the lower extiemity and only a recurient ap- 
pendicitis, lepiesented an opeiative proceduie that might have been postponed 
till a 11101 e favoiable tune 

Deaths attiibutable to extianeous diseases included the death from “ery- 
sipelas” (p 61), and that from “leukaemia” (p 62) In the f 01 iiiei , operation 
might well have been postponed, death ivas due solely to the sequelae of 
surgical eiysipelas The latter death was inevitable, it occurred 111 the ab- 
sence of opeiation Opeiation would not have prevented death from leukemia, 
although opeiation might have piolonged life 

The Relation of Death to Opeiation — Those deaths nhich occurred 
within twenty-four hours of opeiation were investigated to determine the 
lelationship between opeiation and death 

Eight such deaths weie found Seven occurred at the Childien's Hos- 
pital, one at the Baines Seven of the patients had a ruptured appendicitis 
with geneial peiitomtis (class six) One had a ruptured appendix wuth 
abscess (class five) All eight patients were ver}'’ sick at the time of opera- 
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tion All had peiitonitis either local or geneial Seven were children, three 
being three years of age or younger Hence the outlook at the time of opera- 
tion was very giave in each instance Had operation been withheld, there 
was little doubt but that every patient would have died Operation merely 
hastened the time of death, while affording the only chance of recovery to 
the patients 

Operation undoubtedly precipitated some of the deaths Thus J W (C H No i 
1615, 1932), a boy of five years, was admitted with a general peritonitis (class six) 
Symptoms were of two days’ duration The temperature was 41° C, the pulse rate 150 
beats per minute, and the respiratory rate 42 The blood-pressure was so low that it 
could not be measured Subcutaneous physiological saline solution w'as administered 
liefore operation Appendectomy was performed under drop ether amesthesia, and the 
w'ound drained There was free pus in the peritoneal cavity The operation occupied 
ten minutes The child died one hour after operation 

Operation was often delayed for the purpose of improving the condition of the 
patient Thus M J (B H No 22736, 1929), a negro Pullman porter of thirty years, 
continued to work until admission seventy-two hours after onset of an acute attack of 
appendicitis He had general peritonitis (class six) on admission He had taken salts 
and enemata on several occasions during the attack In view of the improvement showi 
following the subcutaneous administration of a litre and a half of physiological saline 
solution, operation was postponed tw'enty-four hours Appendectomy with drainage was 
then performed under nitrous oxide-oxygen anaesthesia with ether ventilation The opera- 
tion occupied forty minutes The patient died seven hours later 

Operation was not responsible for one of the deaths This was due mainly to a 
glucose reaction D H (C H No I-14S6, 1932), a girl of eleven years, was 
admitted upon the seventh day of an appendicitis with generalized peritonitis (class six) 
The temperature upon admission to the hospital was 40 4° C , and the pulse rate 130 
beats to the minute A to per cent solution of glucose administered intravenousK 
before operation was followed by a chill and by elevation of the temperature to 42° 
This reaction was attributed to the glucose Operation performed with the patient 
m the midst of the glucose reaction was followed two hours later by death The 
deaths occurred from forty minutes to ten hours after operation 

It was concluded that opeiation, or procedures associated with operation, 
hastened the deaths of eight of the sixty-two patients of the series It also 
seemed probable that death would have occurred in each instance had opera- 
tion been withheld 

The deaths which occuried as late results of operation have already been 
discussed 

The P) evcntion of Deaths f'lom AppeiidiciUs — The moitahty from ap- 
pendicitis may be drastically reduced That this is more than theoretically 
possible is indicated by the decrease in the recent mortality of the disease 
compared to its mortality several decades ago in certain institutions such as 
the Union Memorial Hospital in Baltimore^ and the Boston City Hospital 
The intelligent application of well-proven principles of treatment, togethei 
w ith accurate diagnosis, must inevitably be reu arded by a steady diminution 
both in the number and in the percentage of deaths from appendicitis 

Before this can be accomplished it is necessary that there be a widespread 
diffusion of elementary knoivledge of the disease and of its severity It is 
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particular!} important that e\ ery pin sician be familiar not onh n ith the signs 
and s}mptoms of appendicitis but also nith the mam reasons for the death 
of the majority of individuals vith appendicitis Such simple principles 
should also be appreciated by the body of the laity, and especially b} the drug- 
gists to vhom so many persons mil at first apply for the lelief of the initial 
pam of the disease 

]\Iany of the facts upon vhich the prevention of death from appendicitis 
IS to be based ha\ e been discussed above , others w ill be presented belov 
Xone IS new , none but needs reneu ed notice 

In the first place patients m certain categories are more liable to die from 
appendicitis than others These classes of individuals obviously need especial 
care both m regard to diagnosis and to treatment Thus children run greater 
risks from the consequences of appendicitis than do adults (p 48) The 
}Oimger the child the greater the risk (p 49) Adults of advanced }ears 
are e^en more prone to die from appendicitis than younger children, and 
therefore demand a proportionate degree of aleit handling The same is true 
of males ]\Ien must be more seriously regarded than v omen (p 49). miles'^ 
the voman be pregnant (p 50) Negroes seem to die from appendicitis more 
readily than whites (p 50) 

In the next place attention should be directed towards reducing the high 
mortalit} which accompanies peritonitis (pp 51 56) The best way to do 
this is to pre^ ent the occurrence of peritonitis By operating upon the acuteh 
inflamed appendix before peritonitis has become established one might hope 
to reduce the mortalit) figure from 7 7 per cent , representing the combined 
mortality for classes four, fi^ e and six to slightl) o\ er 2 per cent , the mor- 
tality figure for the acute unruptured appendicitis group alone (p 51) B) 
so operating upon a series comparable in number to this one tw enty deaths 
might be expected m place of sixt}-two 

Early operation then is to be stressed If operation be performed w ithiii 
fort}' hours of onset of appendicitis there is reasonable hope that the appendix 
will not have ruptured (p 52) Ever} hour of delay m operating during the 
first three days of the disease increases the expected mortality many times 
as Tables V and VI graphical!} illustrate The mortality of acute appendicitis 
about doubles itself every twehe hours of the first two dais Eien though 
a general peritonitis be already established operation during the first tw ent} - 
four hours of the disease is accompanied b} little risk judged by this series 
Surgical remoial of the appendix m the mtenal between attacks is to 
be strongly recommended The mortality of tins procedure here was six- 
tenths of I per cent (p 51) IMoreoAer twehe of the sixt}-two patients 
w ho died ga^ e histones of prcA lous attacks of appendicitis These tw eh e In es 
would ha\e been sa\ed had the patients plwsicians insisted upon an mtcr^al 
appendectomy 

It IS needless to obser\ e that simple drainage of an appendix abscess should 
always be followed at a later date b} appendectoni} Failure to follow thi^ 
procedure resulted m the death of C C (B H No 17342 1924) Twenu 
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yeais previous to admission this patient had had simple drainage of an ap- 
pendiceal abscess Upon admission, an appendiceal abscess (class five) was 
again piesent, eventually causing the death of the patient despite operation 
Appendectomies, where feasible, should be pei formed in the course of 
other intra-abdominal operations Omission of this procedure during hys- 
terectomy eighteen yeais befoie admission to IBaines Hospital resulted in the 
death of Z O (B H No 32143, 1931), fiom an appendiceal abscess (class 
five) 

Women who have had appendicitis and ai e contemplating marriage should 
be stiongly urged to part with their appendices lest a flareup of appendicitis 
coincide with a future piegnaney Should appendicitis develop during preg- 
nancy an opeiation should be peifoimed at the earliest possilile moment It 
is well known that the moitality fiom acute appendicitis with peritonitis is 
veiy high dining piegnaney'’ This series indicates the relative safet}’^ of 
operating for an unruptuied appendicitis during pregnancy 

The part played by laxatives in the inciease m the moitality of appen- 
dicitis should be so well known as to demand little mention In this series 
the mortality from acute appendicitis among patients who had been gnen a 
laxative w'as at least seven times as great as among those wdio had received 
no laxative It cannot be too strongly urged that abdominal jiain should al- 
ways be treated by qualified induiduals Yet how' are druggists and laymen 
to be blamed for administering laxatives to patients noth abdominal pain 
when occasional physicians persist in giving laxatives to persons w'lth acute 
appendictis ^ 

Comment — The mortality rate of this series of cases is about the same 
as that of some recent series The present operative mortality rate w^as 2 43 
per cent of 1,859 cases That of Fmney, Jr - w'as 233 per cent of 3,913 
cases That of Osier® w'as 3 20 pei cent of 1,000 cases In Finland, Hjelm- 
maiY reports a mortality rate of 2 42 per cent for 5.287 cases 

The mortality rate for acute cases tieated operatively here, 7 e , classes 
three, four, five and six, was 50 pei cent of 1,099 cases The mortality 
rate for a similar group at the Boston City Hospital from 1927 to 1930 was 
reported by Walker^ to be 5 8 per cent of 2,106 cases Walker also calcu- 
lated the mortality rate of 33,008 acute cases reported by various authors from 
1923 to 1932 to be 5 3 per cent In Great Britain, Colt and Morrison^ repoit 
a mortality rate of 2 84 per cent for 1,413 acute cases 

Turning, for a moment, to the era befoie the time of Reginald Fitz,® w^e 
find BulB® proud to report a mortality late of 47 8 per cent for sixty-seven 
non-operative cases 

The mortality rates by classes reported by Finney, Jr , Hjelmman, and 
the present paper are similar, although Hjelmman’s figures for cases with 
peritonitis are lower Authors generally agree that the male mortality rate 
exceeds the female The high mortality rate among the aged and among 
children are likewise w^ell known During pregnancy, Marbuiy® cites a ma- 
ternal mortality rate of 26 4 per cent and a foetal mortality rate of 47 o per 
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cent from a rcMew of 364 cases from the literature Royston and Fisher^ 
report two deaths among ten patients of their own Osler*^ notes one death 
out of fifty non-perforative cases Theie was one death out of seventeen 
non-ruptured cases here 

Bower^^ has done extensive work fiom a public health view He points 
uitli pride to the low mortality rate from appendicitis m Philadelphia in 
1930, and attributes it 111 laige measuie to public education His views are 
significant and seem vorthy of \\idespread application They coincide with 
those expressed here under the heading of prevention of deaths from ap- 
pendicitis 

Summafy and Conclusion — (i) The mortality rate, operative and non- 

operatne, of a series of 1,859 cases was 3 33 per cent 

(2) The opeiative mortality rate w'as 243 per cent 

(3) The moitality rate for acute appendicitis w'as 5 per cent 

(4) The mortality rate w'as about four times as gieat at the St Louis 
Children’s Hospital as at the Barnes Hospital The figures w^ere 7 89 per 
cent and 2 16 lespectnely 

(5) The mortalit} late w'as highest during the se\enth and eighth decades 
of years It w'as next highest duiing the first five years of life It w^as lowest 
during the third decade of 3^eais 

(6) The mortality rate among males was about three times as great as 
among females 

(7) The mortality rate duiing pregnancy w^as 588 per cent No cases 
of peritonitis during pregnane} occuired, how^ever 

(8) The negro mortality rate w^as about twnce that of the wdiites 

(9) The mortality rate from chionic and subacute appendicitis w^as vir- 
tually nil 

(10) The mortality rate from acute unruptured appendicitis w^as slightly 
over 2 per cent 

(11) The mortality from ruptured appendicitis wath abscess or wath lo- 
calized peritonitis w as 73 per cent 

(12) The mortality from appendicitis wath general peritonitis w^as nearly 
28 per cent 

(13) Appendicitis, not operation, w'as the major cause of the mortality 
from appendicitis 

(14) Delay m operating increased the mortality 

(15) The administration of laxatives to patients wnth appendicitis greatly 
increased the mortality 

(16) The chief cause of death from appendicitis w^as peritonitis Thirty- 
seven of the sixty-twm deaths w ere so caused 

(17) The causes of death were discussed 

(18) The role of operation m the causation of death w^as considered 

(19) Means for preventing death from appendicitis w^ere demonstrated 

(20) Deaths from appendicitis can be prevented by (a) Accurate diag- 
nosis (b) Very prompt operation wuthin the first forty-eight hours of the 
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disease (c) Adequate operation property timed for patients seen late with 
peritonitis Piopei pre-operative treatment (d) Absolute avoidance of 
laxatives for patients with appendicitis (e) Intel val appendectomies for 
patients who give histones of one or more definite attacks (f) Appen- 
dectomies, where feasible, dm mg the course of other intra-abdominal opera- 
tions 
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CANCER OF THE MOUTH 

By Carl Eggers, MD 
OF Nea\ York, N Y 

By tumors of the mouth one usually means new growths arising from 
the soft parts They include the hp, the tongue and the mucous membrane 
of the cheeks, the palate, the gums, and the floor of the mouth Tumors of the 
jaw bones, and those of the tonsils and salivary glands are not included, 
though these structures are frequently involved secondarily by direct exten- 
sion of the primar} grow’th 

Owung to the careful histological studies which have been made of late 
}ears, and to the observations made on the reaction of tumoi -cells to radium 
and the Rontgen-ra)’-, much new knowdedge has been added to the subject 

Most cancers of the mouth arise from the lining pavement epithelium 
of the buccal canty, but there are some tumors which do not correspond to 
this common t3^pe I shall mention them briefly 

(1) Sarcoma is very rare It is occasionally found m the tongue, oi at 
times constituting a malignant epulis 

(2) Lymphosarcoma is found more often in the pharynx and nasopharynx 
than m the mouth proper 

(3) Carcinoma of cylindrical-cell origin is occasionally found in the floor 
of the mouth It is probably derned from salivary-gland tissue 

(4) During the last few' years certain tumors have attracted considerable 
attention, wdiich, on account of their histology, have been variously named 
transitional-cell epidermoid carcinoma, branchiogenic carcinoma, or endo- 
thelioma They show no flat pavement characters, no spines, no hornification, 
and no pearls They are A'ery radio-sensitive They are supposed to aiise 
from nests of transitional epithelium m the nose, the crypts of the tonsil, 
the base of the tongue, and sinuses of the lar^mx It is believed that at times 
they may originate from squamous cells wdiicli lose their epithelial characters 
and assume anaplastic features The structural characteristics of these tumors 
are maintained m the metastatic cervical lymph-nodes and in distant visceral 
metastasis Ew mg. Quick, Newq and Broders have given us excellent descrip- 
tions of the pathological and clinical featuies of these tumors as well as of 
their reaction to radiation Because they aie usually found m organs not 
included m the scope of this paper the)' wull not be considered in detail 

(5) There is another mouth tumor to be mentioned briefly, and that is 
epulis, wdiich is classed' as semi-mahgnant Its etiology is not known, it is 
most common betw een tw'enty and forty years of age, and it is tw o or three 
times more common in w'omen than m men At times its structure may be 
that of a fibroma, wdiile at other times it has the appearance of a sarcoma, 
usually the giant-cell type It may be histologically benign but clinically 
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malignant It piesents itself as a somewhat pedunculated growdh wuth a 
naiiow pedicle wdiich pi ejects betw'cen the teeth, aiismg from the periosteum 
of the alveolar maigin, oi fiom the penodontium It is usually daik bluish- 
red in color and coveied with mucous membiane, but it may perforate and 
bleed easily The tooth, or teeth, of the affected sockets may loosen, and 
giadually a destiuctive suppuiatne piocess may develop It is prone to 
recur after incomplete lemoval For this leason it is impoitant to remove 
the tumor together wuth the affected tooth, or teeth, as w'ell as wuth the 
periosteum and that poition of bone from which it arises 

Typical mouth carcinoma is a cancel ous giow'th arising from the pave- 
ment epithelium It is called epithelioma, epideimoid carcinoma, or acan- 
thoma It IS fairly common and foims ap- 
proximatel)’^ 3 per cent of the total mortality 
fiom cancel A point of great interest is the 
lelative frequency in men as compared with 
women Figures vary, of couise, but in a 
geneial way it seems that among 1,000 
women with cancer, there are only about 12 
to 13 with cancer of the hp, tongue and 
mouth, while among 1,000 men with cancer, 
theie are about no to 115 w'lth an affection 
of the same organs, of which about seventy- 
seven affect the hp, tw'enty-one the tongue, and 
fourteen the rest of the mucous membiane 
Among 1,000 cancers of the tongue, al- 
most 85 per cent are found m men, and only 
15 per cent in w^omen 

The death late is highest m cancer of 
the tongue and low'est m cancer of the hp 
In New Yoik City the deaths fiom all forms of cancer are gradually in- 
creasing, having gone up dining the last six yeais fiom 7,033 in 1926 to 
8,336 in 1931 This may be paitly accounted for by increase in population 
Dining the year 1931 theie w^eie 224 deaths m New”^ York City fiom cancer 
of the mouth, of which eighteen affected the hp, 116 the tongue, and ninety 
other parts of the buccal cavity 

Cancel in any pait of the bod)'^ fills the patient wnth diead, and wdien it 
affects the structures of the mouth this diead is increased because of the 
associated unpleasant symptoms His inability to pioperly masticate and 
swallow food, the difficulty with speech, the diivehng of saliva, and possibly 
associated pain, disagreeable odor, and disfiguiement make him inti ospective 
and shun society Foi these reasons the entire subject of intia-oral cancer 
IS one of primaiy importance, and if one adds to that the high mortality, 
especially of tongue cancer, it becomes evident that eaily coiiect diagnosis 
and treatment along the most modern lines are essential 
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Etiology — In searching for the causes of mouth cancel, vaiious interest- 
ing facts become evident, which suggest etiological relationship The first 
IS the gieat frequency in men as compaied with women, about eight or ten, 
to one The second is that most patients affected are heavy smokeis The 
thud IS that many patients have a syphilitic histoiy oi a positive Wassermann 
The fouith is the common histoiy of a benign pie-existing lesion on the lip 
01 in the mouth The fifth is the fiequent association with leukoplakia, 
especially in cancer of the tongue The sixth is the common finding of asso- 
ciated mouth iiritation or infection 

In no othei gioup of cancels is theie such a wealth of apparent evidence 
of the association of iriitation and infection with the development of malig- 
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-Large papillary epithelioma of lip of 
two years’ duration 


Fig 3 — Same patient as Fig 2 Excision of 
lesion with plastic reconstruction of lip and chin 


nant change To my mind, the greatest inteiest in mouth cancers lies m this 
particular phase of the subject, because if that lelationship is established it 
becomes evident that it is within oui powei to prevent the development m 
a certain percentage of cases 

As with cancer m othei parts of the body, we assume a ceitain predis- 
position to its development Such predisposition may be hereditary, and it is 
therefore particularly important for susceptible individuals to avoid influ- 
ences which are supposed to stimulate abnoimal cell giowth 

When we come to moie definitely define the etiology, we meet great 
difficulty, but we may assume the piesence of certain degenerative cell changes 
m the mucous membrane of old individuals in whom cancer is most common 
As a matter of fact, some such cell changes are grossly visible in scaling 
and keratosis of the lips, and m changes that are associated with 
leukoplakia Micioscopically, atrophic and degenerative changes are fre- 
quently encountei ed 
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Given, then, a palienl with a certain susceptibility to the development of 
cancel, and with senile degeneiative cell changes of the mucous membrane, 
one 01 the othei of the above-mentioned factois which act as chronic iiritants 
may giadually bung about malignant change in the cells 

The gi cater fiequency of mouth canccis in men as compared with nomen 
IS supposed to be due to the moie hbcial use of alcohol and tobacco and to 
neglect of mouth hygiene Just how tobacco acts is not known, it is even 
questionable whethci it is the tobacco itself, or nhethei certain products of 
comlmstion libeiated b)'^ smoking are the cause, oi whethei the heat of a pipe 
stem 01 actual buining pioduce the fiist cell changes which lead to malig- 
nancy The fact icmains that ncaily all writers leport a large percentage 
of heavy smokers among then patients with malignant mouth lesions In 
the same way, the idle alcohol jilays cannot be definitely stated, nor whether 
it acts as a local uiitaut, or as a cuculatoiy tovm after it has heen ahsorhed 

The 1 datively gieatei fiequency of decayed teeth, pyorrhoea, and other 
mouth infections in men has heen held to at least partially account for the 
picdominance of mouth cancels in them Epithelioma of the lips is eight oi 
ten times as common in men as in w'omen, and paiticulaily in men leading 
an outdooi life, such as faimcis, tiuckmcn, and sailois It is supposed to lie 
exposure to wind and sun, perhaps associated wnth excessive smoking, which 
IS the cause of the cell changes Fevei bhsteis and cold sores, cracked lips, 
diy scaly conditions of the bps, oi actual keratosis, biting of the bps oi 
binning them fiequently precedes the development of the malignant ulcci 
At times a simple ulcei is found in the mouth opposite a sharp cornei of a 
tooth, 01 at a place whei e pi essui e is exerted by a badly fitting plate Removal 
of the initant usually brings about prompt healing At othei times a chronic 
ulcei, one wdiich has become malignant, is found m similai locations under 
similai conditions, indicating that it w'as the chronic nutation wdnch hi ought 
about the change 

The 1 elation of syphilis to the development of cancer of the mouth is an 
inteiestmg one Some authois lepoit a large peicentage of syphilitics among 
then patients and believe that theie is a definite dnect etiological lelationship 
between the two diseases Othei s again feel that the co-existence of the tw'o 
has no special significance It is easily conceivable that the piesence of an 
old syphilitic glossitis acts as a constant irritant and that it alone, or m com- 
bination with smoking, will lead to the development of cancer A history of 
syphilis oi a positive Wassermann reaction m a patient wntli an ulcei of the 
tongue oi mouth suspected of being malignant, call for the exeicise of 
gieat caie 

The association of caicmoma, especiall}'^ of the tongue, with leukoplakia 
IS of more than passing inteiest and deseives caieful attention Some authois 
leport more than half their tongue cancers as having developed on the basis 
of leukoplakia, othei s assign to it a numeiically less, but always important 
idle My own belief is that a laige numbei of patients with leukoplakia 
eventually develop carcinoma unless they lesoit to the piophylactic care 
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indicated in their case The condition is so important that it is ^^orth while 
to stud} it and to re\ lew \\ hat we know of its etiology and its behavior 

Almost eierythmg that can be said about the etiolog}^ of cancer of the 
mouth applies in a similar manner to leukoplakia It is most common after 
middle age and aftccts the male sex almost exclusively Its appearance m 
old syphilitics is frequently stressed though no direct relationship can be 
established IVIoreoAei, it does not }ield to antispecific treatment The 
common old name of “smokers patches’ suggests the use of tobacco as an 
etiological factor, and that belief is still held As a matter of fact, smoking, 
especially in old syphilitics seems to be the most common cause In the 
same way refraining from smoking brings relief of symptoms and may stop 



Fig 4 — Recurrent epithelioma of lip One lear Fig 5 — Same patient as Fig 4 Excision 

after treatment with radium of lesion with bilateral bloc dissection of the 

neck in one sitting Three dajs after operation 


extension of the process Other etiological factors are supposed to be 
alcohol, mouth infections, gastro-intestinal disturbances, and highly seasoned 
or hot foods 

Clinically, leukoplakia is an idiopathic, slowdy developing disease, wdiich 
IS most common on the dorsum and the boi ders of the tongue as w ell as on 
the gums and cheeks The first symptoms are usually slight, and consist of 
burning, especially \vhen smoking or on contact with highly spiced or hot 
food Gradually pain develops and the tongue may feel stiff, making speak- 
ing, chewing, and swallowing difficult 

The appearance of the lesion depends on the stage of de\elopment In 
the beginning, there are superficial wdnte spots, which may be large or small 
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they aie fiequently multiple and incgular in shape Later they become 
elevated and more hornified and thick and finally fissures and ulceration 
develop on them Even slight tiauma may produce bleeding During this 
stage of thickened epithelial plaques theie is oedema and infiltration with 
leucocytes in the subepithehal layei and mitosis is active in the depth Then 
begins atypical epithelial penetration and the change from a benign to a malig- 
nant lesion IS on the way 

The treatment of leukoplakia should be conseivative in the beginning 
It IS impoitant to lemove all sources of iriitation, such as pyorrhoea and 
infected roots The patient should avoid hot and strongly spiced foods 
Smoking must be absolutely stopped Intestinal disoiders and constipation 
should leceive the necessai}’’ attention Locally, the use of a bland mouth 
wash should be encouiaged, and the use of all caustics strongly discouiaged 
Anti-syphihtic tieatment has no effect on the lesion Treatment with 
Rontgen-iays and ladium has been disappointing The tieatment of the 
earl}^ lesion then resolves itself into the conservative measures mentioned 
above By adheiing strictly to this routine, leukoplakia may exist for years 
without producing serious symptoms In case the lesion shows a tendency 
to get w'oise, as indicated by thickening, fissuie foimation and ulceiation, it 
should be excised wuth a cauteiy and a careful examination made foi possible 
malignant change 

Summing up the various points relating to the etiology of cancer of the 
mouth itself, as wtII as of the so-called pre-canceious lesions, it appears that 
trauma m the form of chronic irritation oi inflammation plays a moie diiect 
role than can be dcmonstiated in cancels of most other paits of the body 
It IS probable that no one factor alone is responsible, but rather a combination 
of two 01 more, such as infection and smoking, or syphilis and smoking It 
IS important nevei to lose sight of this fact, as by a propei appreciation of 
this relationship it may be possible to discovei and tieat the lesions during 
then pie-cancerous stage 

Sp) ead of Cm cinoma — Experience has show n that cancel of the buccal 
mucosa is usually a lapidly growing form of caicinoma, wdiich is often 
incurable a few months after the onset of the disease This is due to 
the fact that it remains localized for only a short while, and show's great 
tendency to spread This extension of malignant cells from the primary 
growth IS an insidious one and may occur in several ways 

(1) There is usually a local invasion of the surrounding tissue by direct 
extension Depending on whethei this tissue is soft and vascular, or w'hether 
it IS inusculai, oi whether connective tissue ofiters lesistance, the grow'th may 
be rapid or slow, confined to the immediate surroundings of the primaiy 
tumor oi deeply infiltrating 

(2) A second mode of extension is along fascial planes 

(3) At times cancer-cells are spread by the blood-stream Not infie- 
quently a tumor embolus is found in a blood-vessel in which the cells may 
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glow and eventuall}^ completely occlude it, oi some of the cells may break 
off and be earned to distant paits of the body, or to the lymph-nodes 

(4) Not infiequently, malignant cells in their spread through the sui- 
roundmg tissue of the piimary growth encounter nerve fibres which they 
may stii round 01 infiltiate This mode of extension is held lesponsible 
for the severe neuialgic pain of which patients with mouth lesions so 
often complain 

(5) The most famihai extension is that along the lymphatic channels to 
the lymph-nodes diainmg that aiea This pioduces enlaigement of the 
nodes, which aftei a while becomes clinically recognizable Aletastatic caici- 
noma secondaiy to mouth tiimois is usually limited to the neck, but the exten- 
sion IS not always to the neaiest le- 
lated lymph-nodes It may be by 
diiect paths to the supi aclavicular 
nodes, or by paths ci ossmg the median 
line to the lymph-nodes of the op- 


Fig 6 — Typical carcinoma of the tongue along Fic 7 — Incisions used for bilateral bloc dissec 
outer border tion of neck 

posite Side The importance of such neck metastasis cannot be overestimated, 
for expeuence has shown that if a cancer has invaded the neck, the outlook 
for permanent cure is poor 

Symptoms — In the early stages there are frequently no symptoms except 
the appearance of the local lesion, which the patient can either see or feel 
It IS due to the absence of associated symptoms that patients so often neglect 
to ask for medical advice at an early date In case the ulcei is grafted onto 
a pre-existing lesion which produced symptoms of burning oi pain, a change 
in these symptoms may attract his attention There is fiequently local 
pain when hot or spiced food comes in contact with the lesion, oi while 
smoking Later such local pain may be constantly present and may interfere 
with speech, mastication and deglutition As the disease pi ogi esses and 
invades the surrounding tissue there may be leferied pain, and on account 
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of the bi caking clown of the tumoi theic may lie foul malocloious discharge 
and diivchng of saliva One of the icasons foi the lack of symptoms is that 
these lesions aic ficcjuently found m men who aie not veiy sensitive to the 
development of a gi owth They have allowed themselves to harboi pyorrhoea, 
decayed teeth, and their mucous membiane may be insensitive because of 
excessive use of alcohol and tobacco 

Diagnosis and Difjcicniial Diagnosis — There should usually be no diffi- 
culty about the diagnosis The lesion can be seen and felt and has certain 
charactei istics which should classify it In most instances of a malignant 
tumor of the buccal mucosa w'e aic dealing wuth a haul indurated ulcer, at 
times the giowth is moie papillaiy m chaiacter, and sometimes it arises m 
the depth as a hard nodulai giow'th w'hich secondarily invokes the mucosa 

Eaily diagnosis is most impoitant, theiefoie eveiy effort must be made 
to rule out conditions which ma}'- simulate it The most common and im- 
poitant diffciential diagnosis is from syphilis, then follow simple ulcers 
from picssuie of teeth or plates, tubeiculosis, iilceiating sarcoma, ulcerating 
angioma, and actinomycosis 

Usuall}'’ a collect diagnosis can he made clinically if one has had some 
experience wnth these lesions Ne\eitheless, theie ma}’- be great difficulty at 
times to diffeicntiate betw'een a caicinoma and a late luetic lesion, either a 
gumma or a scleiosmg glossitis Especially is this tiue if there is a positne 
history of syphilis or a positne Wasseimann leaction Important differen- 
tial points aie that carcinoma is usuall}'’ a single lesion and in the case 
of the tongue it is nearly ahvays situated at the boidei, rather far back, 
opposite the inolais Gummata on the othei hand are often multiple and 
they, as well as syphilitic glossitis, choose the tip of the tongue and the pos- 
terior part of the doisum as their seat Carcinoma is often painful, bleeds 
easily and produces enlaigement of lymph-nodes, w'hile a gumma is usually 
not painful, does not bleed easily, and rarely piodnces lymph-node enlaige- 
ment The presence of aieas of leukoplakia speaks for the diagnosis of 
caicinoma The important thing is not to be misled by a positive Wasser- 
mann reaction It is wise to consider eveiy ulceiative lesion of the mouth 
cancerous until proven othei wise Nevei should one continue antispecific 
treatment foi a long time just because of a positive Wasseimann Too much 
harm has been done that w'ay and many patients have been allow'ed to go 
fiom an operable to an inopeiable stage before the mistake w'as discovered 
If all other means at oui command fail to make a coirect diagnosis, a biopsy 
is ui gently indicated 

Tieafntenf — In contemplating the tieatment of any malignant tumor of 
the mouth w'e have to consider not only the primal y lesion but also the 
entile lymphatic drainage field which may become invaded by the giow'th 
Long ago it was lecognized that removal or destiuction of the mouth lesion 
alone w'as unsatisfactoiy, and that it w'as necessary to also take aw'ay the 
involved lymph-nodes of the neck Later, the suigeons w'ent a step furthei 
and removed the lymphatics befoie they became involved, or at any rate 
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befoie theie was any evidence that they had been invaded It was lecognized 
that the best results weie obtained if one followed the principle “Small 
cancels, extensive opeiations ” 

Most suigeons still adheie to this piinciple as well as to the piactice of 
lemoving the local lesion togethei Avith the lymphatic drainage area The 
opeiation is usually divided in such a way that lemoval of the lymphatics 
piecedes oi follows the excision oi destiuction of the local lesion Theie 
are, of couise, vaiiations fiom this piocedure One may be dealing with 
pi unary tumois so eaily that excision of the local lesion alone is considered 
sufficient, especially if examination of the growth has shown a low-grade 
malignancy Then again the geneial condition of the patient may not 
wan ant an extensive neck dissection 



Fig 8 — Complete specimen bilateral bloc dissection of lymphatic structures of neck 

Since the introduction of ladium and Rontgen-rays m the treatment of 
malignant growths, and recognition of the value of radium, particulaily m 
lesions of the skin, mouth, and uterus, theie has been a great change in 
tieatment Many of the larger clinics, which have a sufficient supply of 
ladium available, have discontinued suigeiy within the mouth almost entiiely 
and substituted radium theiefor It is used in the form of external appli- 
cation or mteistitial implantation, depending on the location and type of the 
lesion, on the quantity of ladium available, and on the expeiience of the 
individual operator In some of these clinics no loutine neck dissection 
IS practiced In geneial, the following procedure is followed In all those 
cases in which there is no gross involvement of the lymph-nodes, the neck 
areas aie tieated with external ladiation by means of Rontgen-iays oi 
ladiuni packs The idea underlying this treatment is the observation that 
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irradiation apparently stimulates the normal resisting power of lymph- 
nodes to caicinomatous invasion No cure is expected that way because 
adult type epidermoid carcinoma is known to be very radio-resistant In 
case the lymph-nodes are grossly involved, or subsequently become involved, 
they are either excised m a surgical mannei by bloc dissection, or they are 
treated with interstitial iriadiation by implantation of ladium into the wound 
These, in short, are the guiding thoughts m the treatment of malignant 
tumors of the mouth There are, of course, numerous variations, especially 
111 the treatment of the primary tumors Instead of using irradiation or 
excision with the knife, some surgeons practice excision with the electro- 
cautery knife, or destruction of the growth by electro-coagulation, the actual 
cautery and other methods 

In order to properly treat an individual case with cancer of the mouth, 
it IS well to remember that the pnmaiy tumor remains localized for only a 
short time and that theie is a great tendency for the cancer to spread in 
the different ways enumerated above How should this invasion be met^ 
It IS not possible to quote all the diffeient views In general, however, it 
may be said that radiologists are guided by the thought that prophylactic 
ladiation over the neck in the grossly unmvolvcd cases is sufficient It is 
their vieiv that in the great majoiity of cases no neck metastasis ivill de- 
velop if the priniar}'’ tumor has been cuied by radium In case the lymph- 
nodes become enlarged they believe that it is still time to do a bloc dissection 
so long as the cancer-cells have not broken through the capsule After they 
have broken through and invaded the sunoundmg structures, interstitial 
inadiation is used by implanting ladium into tbe w'ound 

Surgeons, on the other hand, follow the reasoning that it is not possible 
to tell by external palpation -whether invasion of Ijraph-nodes has taken 
place, and that small cell nests may be piesent veiy early They are guided 
by the experience of years, wdiich has shmvn that if a cancer has invaded 
the neck, the outlook for permanent cure is bad They therefore practice 
routine bloc dissections of the neck m the majority of cases, before there is 
any clinical evidence that the lymph-nodes have become involved 

There are differences of opinion among surgeons as to the best procedure 
in certain types of cases, there are likewise differences of opinion among the 
radiologists, and there are probably more differences behveen the two groups 
There has been, and I think still is, a certain hostility on the part of some 
suigeons towards radiologists They considei the methods of treatment 
uiisurgical and they doubt the peimanent curative effect of irradiation The 
excellent results published by some of our clinics in which radium and 
Rontgen-raj'-s aie extensively employed must convince the most sceptic that 
theie IS great merit in these procedures 

Rather than antagonize each other, it is of importance for surgeons and 
radiologists to combine and together attack the problems From a study of 
the literatuie, and from personal experience, I am convinced that a suitable 
combination of the tw'o methods has great advantages and holds out more 
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hope to the patient than the use of either alone Some hospitals have acted 
on this and ha\e a radiologist on their staff who confers vith and aids the 
suigeons in the treatment of these cases 

B}'- ail)'- of the enumerated methods the primary lesion may be cured, the 
important thing is to individualize and to use that form of treatment which 
uill most likel}'’ lead to a cuie Poor, incomplete surgery, and poor irradia- 
tion vith an insufficient quantity of ladium will do harm by favoring spread 
of the disease until it is inoperable The crux of the successful treatment is 
to get the case eaily The second important point is the tieatment of the 
lymphatic drainage aiea Is it safe to await gross metastasis, or is it better 
to do routine bloc dissections for the purpose of preventing a spread 
dou m\ ard ^ 

Personall}’’, I believe that it is m the best inteiest of the patients to differ- 



Fig 9 — Tumor embolus in a blood %essel Fig io — ^Tumor metastasis in the peripbenl 

of a Ijmph node It has no doubt been carried sinus of a Ijmph node Such metastasis are car 
there bj ■na\ of the blood stream ried to the node na the ijmph channels 


entiate somewhat and not to treat all of them alike Bearing uppermost in 
our mind the thought that actual invasion of the neck nodes with carcinoma 
very materiall}'- diminishes the patient’s chances of a cure, it should be our 
aim to remove the lymphatic drainage aiea together with the primary lesion 
unless there are contra-indications or unless we know that the primary 
lesion IS a ver}'- earty one and low-grade malignancy 

In certain of the small, typical lip lesions, for instance, we know that 
lymph-node involvement of the neck usually occurs quite late In such 
cases it may be perfectly safe to be satisfied with an application of radium 
to the lip, or with a wedge-shaped excision of the lesion, especially if there 
are contra-indications to a long difficult operation such as a properly per- 
formed bloc dissection of the neck The same may appl)'^ to an earh 
lesion of the mucous membrane of the cheek or of the mucous membrane 
of the palate and gums In the more extensive hp lesions, hover er, wide 
excision of the primary tumor and bloc dissection of the neck are indicated 
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In case the lesion is definitely on one side, a unilateial neck dissection is suf- 
ficient In case it is situated in the median line, a bilateial dissection should 
be done In those cases siinjile wedge-shaped excision of the growth is inade- 
quate, one has to do a uide excision with some foiin of plastic closuic accoid- 
ing to the method of DielTenhaeh,-ot a modification to suit the individual case 

When w'e come to the cancel ous lesions of the tongue and the floor of 
the mouth, howevei, I helieee it is best to pioceed more radically I know 
of no leason wdiy oui attitude m this field of smgeiy should be different 
fiom that 1 elating to cancel of othci organs, in all of wdnch we aim to 
lemove the lymphatic drainage area togetliei wnth tlie primaiy lesion As 
a mattei of fact, theie aie vei) stiong and in gent reasons w'hy we should 
remove all the lymph-nodes wdnch ma} possibly become ineolved, and these 
aie the knowdedge that nodes become iniolved early, and that they are for- 
tunately accessible to the suigeon 

Whether the piimaiy lesion in the tongue oi the floor of the mouth be 
tieated wnth ladium, oi wdiether it lie excised with the cauter}' or knife 
01 wdiethei it be destioyed by eleetio-coagulation oi the actual cautery, the 
lymph-nodes of the neck should be lemoied, and they should be lemoved on 
both sides because of the fiequent bilateial invohement Whethei the 
primary lesion be treated first, wnth peihaps the dissection of one side of 
the neck, oi wdiether the entiie lymph-node extnpation be completed fiist, 
peihaps combined wnth ligation of the lingual aiteiies, wnll depend on the 
case and on the expeiience of the indnidual operatoi 

It is my custom to do the block dissection and ligation of the lingual 
artery on the affected side as the fiist opeiation As soon as the w'ound has 
healed I do either the other side and at the same session extnpation of the 
mouth lesion, or I simpl}' lemove the mouth lesion wnth the electio-cauteiy 
knife, and defer the bloc dissection of the opposite side to a later date At 
times I have done bilateial neck dissection in one silting, but it is a severe 
stiam on a patient, and should be done onl> in well-selected cases 

The impoitant thing in the tieatment of cancel of the mouth is not to 
oven ate the lalue of a given theiapeutic agent, but to lecognize the limits 
of each 
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WITH PARTICULAR REFERENCE TO LTMPH-NODE METASTASES 

By Robert H Kennedy, M D 

OF New York, N Y 

FROM THE SURGICAL SERVICE, STU1\ES\NT SQUA.RE HOSPITAL 

For several years past the treatment of epithelioma of the lip has been 
relegated moie often to the radiologist Early excision of the cervical lymph- 
nodes has become coi respondingly less common Radiation treatment of the 
neck IS often used accompanying or following the treatment of the local lesion 
If enlarged nodes appeal, some advise block excision or partial excision 
together with the insertion of radium The present series of cases is analyzed 
with the idea of placing on record the findings when the initial treatment is 
exclusively surgical 

In no other part of the body except head and extiemities does any surgeon 
consider that he is doing a piopei operation for cancer, unless he removes the 
regional lymph-nodes Foi a surgeon to perform a simple mastectomy in the 
presence of appaiently early carcinoma of the breast would be consideied by 
most men a rank injustice to the patient If regional lymph-nodes after le- 
moval fail to show the presence of carcinoma, it does not mean that an un- 
necessary operation has been performed The pathologist simply has not 
found carcinoma m any of the sections which he examined Naturally, he 
does not make serial sections of all the tissue sent him, but of nodes or regions 
which seem suspicious to him Theoretically, at least, it is possible for one 
or a few metastatic cells to be piesent in a regional lymph-node and imprac- 
ticable for the pathologist to find them It is not proper to neglect doing a 
regional node dissection and allow such deposits to grow 

Squamous-cell epithelioma is a potentially metastasizing disease, no mat- 
ter what the location If the danger of operation is not too great, we have 
no right to jeopardize the life of the patient because a given lesion metas- 
tasizes seldom or slowly, because it is of short duration, small size, or of a 
certain giade It is generally considered that the chances of complete removal 
of the disease are greater if a small node, impalpable before operation, is 
found involved than if a large, easily palpable node is present It is much 
more important in the life of the patient to do a complete operation when no 
nodes are palpable, than it is after these become palpable 

Beresow^ sent a questionnaire concerning the necessity of removing submaxillary 
and submental nodes in such patients Among fifty replies he found thirty-eight in favor 
of It and twelve opposed unless there were special indications Stout" states that “the 
presence of lymph-node metastases decreases the chances of survival to an enormous de- 
gree ” Shedden^ found that with lymph-node metastases in lip cases, the percentage of 
good results from treatment was halved Evidently, the general feeling is that once 
lymph-nodes become obviously involved the patient’s chances of life are markedlj' lessened 

* Read before the New York Surgical Society, March 8, 1933 
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latissig' sa\s “In\ol\cd regional hinph-noclcs should be removed surgicall) when this 
IS feasible ” Blair'" states that “there nia% be no microscopical evidence of malignancy in 
the regional glands, hut this does not neccssarih mean that the glands are not affected ” 
In an editorial article" m the American Journal of Cancer, the writer states that “some 
\ears later the nodes in the neck (in lip cases) ma% show evidence of metastases Cancer- 
cells ha^e cMdenth been present during the entire period, growing steadilv until the 
tumors have reached macroscopical si7c’’, also, “two or three a ears later nodes haae 
appeared in the neck with the inc\itable termination” 

On the other li.ind, in lip cases Regaiid’ belieacs in radical neck dissection a\hen there 
are h mph-nodes present suspected of being malignant, but that otherwise it is unneces- 
sar\ because the neck can be watched closelj Quick" recommends radiation treatment 
of the neck when there is no eaideiiee of inaohement of the nodes, based on the premise 
that the nodes h.iae a protectiae reaction against carcinoma If the local lesion is re- 
moaed aaith reason ible certimta, I knoaa of no basis for expecting a lamph-node, aadneh 
inaa be the resting pi ice of cancer cells, to protect igamst local cancer no longer present 
P.incoist" saas ‘ Certainla to us routine block dissections seem superfluous” Dorrance’" 
saas ‘Ala mortalita has been r itlier high in block dissection of the neck” AlelaiuP 
beheaes that ncek dissection is superfluous in 50 per cent of cases, but docs not giae 
pathological reports nor folloaa-up results Neill'" saas that “m the earl} cases avith no 
palpiblc glands aaith a patient .la.iilible for frec|ucnt obseraation, aae feel it safe to aaait 
and aaatch’ lie giaes no statistics 

Fuithci CNceipts fioni the lefci cnees show' the same maiked difference 
of opinion It seems to me tliat the hurden of proof rests on the radiologists 
to show' that then icsults aie hettei over a peiiod of years than those shoaan 
by surgieal tieatment I haae been unable to find any such detailed statistics 
Biikett,’** a ladiologist, says “With an experienced opeiator and a regular 
assistant, the opeiation is not so formidable as it appears and I am convinced 
that It IS one of the best surgical opeiations in malignant disease The tragedy 
IS that so many block dissections are so only in name ” 

The present series is composed of 246 patients w'ho have been opeiated 
on for squamous-cell epithelioma of the hp at the Stuyvesant Square Hospital 
(formeily the New' Yoik Skin and Cancer Hospital) During the same period 
theie have been two cases of saicoma of the hp Tw'o hundred and forty 
patients w'eie men and six w'eie w'oinen One w'oman had a typical lesion 
on the upper hp and another had a giade II lesion 

Age by Decades 

20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 

6 20 43 81 56 31 7 I 

Age not given — i 

That IS, one-third of these lesions occuned betw'een the ages of fifty and 
fifty-nine and almost one-quarter betw'een sixt}' and sixty-nine The young- 
est patients were two at tw'enty-six yeais and the oldest one at ninety-one 
yeais 

Etiology — Of the 209 histones wdneh mentioned tobacco, 93 per cent of 
the patients admitted its use and 53 per cent its use m large quantities (See 
Table I ) 
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Table I 
Use of Tobacco 


Denied 15 

Admitted, extent not stated 41 

Moderate 43 

Heavy no 

Not mentioned 37 


246 

The method of using tobacco was mentioned as f olIo^^ s 


Pipe by 
Cigarettes by 
Cigars by 

Chewing tobacco by 


103 patients 
37 patients 
33 patients 
7 patients 


Nineteen patients mentioned that they were m the habit of holding the pipe 
or cigaiette at the site wheie the lesion commenced 

A laige majoiity of these patients lequned considerable 01 al hygiene 
One fisheiman gave as a possible cause injury to his lip “from holding 
needles 111 the mouth ” Anothei patient denied smoking but kept nails m his 
mouth much of the time while woiking 

Dmation of Lesion According to Patient’s Hist 01 y — This was not men- 
tioned on thiiteen charts Twenty-nine patients stated that they had had the 
lesion foi thiee yeais or longer, as follows 


Three years 6 

Pour years 4 

Five years 5 

Six years 3 

Seven years i 

Nine years 3 

Eight of these weie lecuiiences aftei 


Ten years 3 

Eleven yeai s i 

Twelve years i 

Eighteen years i 

Forty years i 


29 

or moie tieatments elsewheie For 


the lemamdei this was then fiist tieatment In some of these the condition 


was piobably not cancer for the entiie length of time during which they 
had noted the lesion and, theiefoie, this group is not consideied m the aver- 
age time befoie tieatment 


Foi the lemaming 204 patients, the duiation of the lesion aveiaged 90 
months before admission (See Table II ) Duiing this time many had self- 
pi esciibed 01 diug-stoie tieatment by salves Only twenty-seven of these 
had been pieviously tieated by physicians Eleven had leceived ladium, two 
X-ray treatment, fouiteen “binned with electiic needle” or other foim of 
cautei ization Taking into account the time at which these twenty-seven 
applied to a physician foi tieatment, the aveiage time befoie these 204 pa- 
tients visited any physician ivas 8 2 months This figuie is particulaily strik- 
ing xvhen we considei that this lesion is about the easiest of any cancer in the 
body foi the patient to see It shows the necessity of increased efforts to 
educate the public 
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Table II 


Duration Before Hospital Admission 
(204 patients) 


One month 

7 

Seven-Nine months 

19 

Two months 

21 

Ten-Twelve months 

32 

1 hree months 

24 

Thirteen-Eighteen months 

19 

Four months 

17 

Nineteen-Twenty-four months 

21 

Five months 

15 

Thirty months 

3 

Si\ months 

26 




It will be seen, however, that no, or 54 per cent, presented themselves 
foi treatment within six months of the time that they noted the lesion, and 
161, or 79 per cent , within one year 

One bundled and fifty-six of the lesions (63 per cent ) had progressed 
to the stage of ulceration when admitted to the hospital 

Size and Site of Lesion — The size of the lesion was mentioned on 232 
charts as follows 

Up to I 5 cm , 80, or 35 per cent 
I 5 to 3 cm , 103, or 44 per cent 
Over 3 cm, 49, or 21 per cent 

In Pfahlei’s^'* series, 58 per cent of his patients were in the first group 
Several of our last group involved the whole lower lip It is to be noted 
that practically two-thirds of the patients must he considered as having 
extensive lesions 

The uppei lip was involved in two patients, 0 8 pei cent In the 1 emain- 
mg 244 patients, the lower lip was involved One of the two with an upper- 
lip lesion was a woman 

The position on the hp was noted on 228 charts as follows (the hp being 
divided into right, left and middle thuds) right third, eighty-one, left 
third, eighty-one , middle third, sixty-six In the extensive lesions, of course, 
more than one-third was encroached upon, but the case is entered under the 
third which showed the most involvement 

Piesence of Lymph-nodes on Clinical Examination — Whether cervical 
lymph-nodes were palpable on examination before opeiation is not mentioned 
m eighty-four instances Of the remaining 162 patients, it is stated that 
no lymph-nodes weie felt in sixty-four, or 40 per cent, and that they were 
palpable in ninety-eight, or 60 per cent It is larely mentioned whether, in 
the opinion of the examiner, these nodes were of malignant nature Usually, 
the site only is given, eg, suhmaxillaiy Twice the nodes were stated to be 
“soft,” once “thought inflammatory” and once “believed cancerous ” In all 
of these patients, hypeiplasia only was found histologically In one patient 
it was stated that enlarged nodes were felt in one submaxillary region, but 
since they were soft it was believed that they were not involved These 
proved, however, to be metastases Pfahler^^ shows in his series that 16 
per cent had palpable lymph-nodes, compared with 60 pei cent 111 this series 
In the ninety-eight patients in whom lymph-nodes were felt and neck 
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dissections weie done, the tissue examination proved that metastases weie 
present m thnty-two, or 33 pei cent, and hypeiplasia only was found in 
sixty-six, 01 67 per cent 

111 the sixty-foui patients in whom no lymph-nodes weie felt and neck 
dissections weie done, the tissue examination proved that metastases weie 
present in nine, 01 14 per cent , while hyperplasia only was found in fifty- 
five, or 86 per cent 

Metastases weie found in five patients about whom theie is no statement 
regarding the presence of enlarged nodes on physical examination That is, 
lymph-node metastases were found histologically m a total of forty-six 
patients, 01 24 pei cent of those m whom lymph-node dissections were done 

Age bv Dicnies of Palienls with Cervical Metastases 

30-39 40-19 50-59 60-59 70-75 80-89 not given 

2 6 16 12 8 I I 

There is only slight difference fiom the general average m the age of those 
patients with lymph-node metastases, 1 e , slightly over one-third occurred 
between the ages of fifty and slightly over one-quaiter between sixty and 
sixty-mne There is at least no evidence that younger patients are more 
likely to have lymph-node metastases If anything, the average age of the 
patients with metastases is somewhat greater than the general average 

Dwatton of Lesion of Patients with Cervical Lymph-node Metastases — 
Seven patients stated that they had noted the growth for three jears or 
longer, as follows 

Three years 3 Nine years i 

Five years i Ten years l 

Six years i — 

7 

This IS 15 per cent of the total with lymph-node metastases while 111 the 
general average 12 per cent had a duration of three years or over 

For the lemammg thirty-nine, the duration of the lesion averaged ii 3 
months before the patients applied f 01 treatment, 1^,23 months more than 
the general aveiage (See Table III ) 


Table III 


Duration of Lesion of Thirty-nine 


One month i 

Two months 4 

Three months 3 

Four months 2 

Five months 2 

Six months 4 


Patients with Cervical Metastases 

Seven months 2 

Eight months i 

Nine-Twelve months 8 

Thirteen-Eighteen months 3 

Nineteen-Twent3’’-four months 9 


Sixteen, or 41 per cent , came for treatment within six months and 
twenty-seven, or 69 pei cent , within one year That is, the average duration 
of the lesion of the patients \\ itli lyraph-node metastases is definitely longer 
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than that of the geneial avciage although metastases weie found in one 
patient one month aftet the lesion appeal eel and in four otheis after two 
months Biief duiation of the lesion does not, therefoie, assure safety 
fiom metastases 

The size of the lesion was given in thiity-nine of these patients uith 
lymph-node metastases as follows 

Up to I 5 cm , 2, or 5 per cent 
I 5 to 3 cm , 22, or 56 per cent 
Over 3 cm , i S, or 39 per cent 

^9 

The peicentage of lesions i 5 to 3 ccntimeties in size is laigcr than that in 
the aveiage, while the peicentage of lesions ovei 3 centimetres in size is 
almost twice that of the ateiagc On the othei hand, one lesion 5 centi- 
metres in diametci and anothei i centimetie m diameter had aheady metas- 
tasized, show'ing that small si/e does not gtiaiantce safety fiom metastases 
being piesent 

The giade of the lip lesion is given in twenty of these patients wuth 
metastases Eighteen were giade I and two giade II In this small gioup 
It would not seem that the giade plays an important pait m the danger of 
metastasis One giade II lesion w'as in a man of fifty-one, of six months’ 
duiation and i 5 centimetres in diametei and the othei in a man of forty- 
fom, of foul months’ duiation and 3 centimeties in size 

Opeiations — These opeiations w'ere perfoimed by thiity-nine difierent 
suigeons, tw^enty-thiee of the visiting staff and sixteen of the lesident staff 
The operation on the hp consisted of a V excision in 182 patients, a more 
extensive excision lequiiing a plastic closuie, fiequently a modified Dieffen- 
bach, 111 fifty-nine, a mucous-membiane excision in three, and in twm patients 
no lip opeiation w^as done at this hospital We have had little experience 
wnth ladiation treatment of the lip lesion and theiefore have foimed no 
opinion of its value 

Excision of the ceivical lymph-nodes w'as done as follow^s 

Block dissection of one side to the omo-hyoid muscle 99 

Block dissection of both sides to the omo-hyoid muscle at t\\ o operations 48 
Block dissection of both sides to the omo-hyoid muscle at one operation 10 
Excision of upper cervical nodes both sides at one operation 36 

Excision of single node only 3 

Excision of supraclavicular nodes (at another operation) 3 

That IS, 196 patients had lymph-nodes excised to some extent On fifty 
patients no lymph-node excision was done The reasons foi this weie the 
supeificial character of the lip lesion, age of the patient, geneial condition 
of the patient, or refusal of the patient to have the opeiation performed 
Eighty pel cent of the 246 patients had lymph-node excisions On 193 
patients 244 major neck dissections w^ere perfoimed 

Of the ten patients on wdiom bilateral block dissection to the omohyoid 
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muscle ^^as performed at one operation, four died We discarded this 
operation about seren years ago and strongly adrise against it The time 
mvohed and the shock of the procedure are too great The three supra- 
clavicular node dissections ivere done on patients m whom imolved nodes 
were found in the upper part of the neck The operation of excision of the 
submaxillary, submental and carotid nodes on both sides as one procedure 
has been replaced for several years past by a block dissection to the omo- 
h3-oid muscle If necessary to do both sides, the second is done at a sub- 
sequent operation The technic followed is that described by Semken in 
Nelson’s Loose-Leaf Living Surger3^ vol ii, pp S67-879 The three patients 
ho had a single l3TOph-node excised had superficial lesions and one enlarged 
node In each case the node showed h3'-perplasia only 

Operative Moitahty — This should be based on the 193 patients wdio had 
major neck operations In the remainder there was no mortality Of the 
193 patients, there w'ere twent3^-tw'o deaths in the hospital, a mortalit3^ of 
II 4 per cent The age of the patients wdio died was 40-49, one, 50-59, 
eight , 60-69, eight , 70-79, fire, 1 e , 59 per cent w ere over sixt3'^ years of 
age, whereas onl3'’ 39 per cent of all the patients were over sixt3’' The size 
of the lesion m those who died was up to i 5 centimetres, one, i 5-3 centi- 
metres, ten, over 3 centimetres, six, no record, fine Twm are mentioned 
as imohing the whole lower lip and two, tw^-thirds of the lip 

The excised lymph-nodes showed squamous-cell epithelioma in nine 
patients, hyperplasia only m twelve, and the report of one patient has 
been lost 

The cause of death w^as as follows 


Shock, block dissection of both sides of neck at one operation 4 

Shock, double Dieffenbach cheiloplasty -nith dissection of upper cerMcal 
nodes both sides i 

Shock, extensive lip plastic i\ ith block dissection one side i 

Shock, block dissection one side, extensive lip excision, partial resection of 
lower jaw i 

Shock, block dissection i 

Shock, block dissection, second operation i 

Shock, block dissection, third operation i 

Pneumonia 6 

Acute cardiac dilatation j 

Secondarj'^ hemorrhage 3 

Septicemia, death on nineteenth day i 

(This patient was operated on only three weeks after radium treatment 
and had a necrosis of the entire surface of the wound ) 

Necrosis of the rectum, bronchopneumonia l 

This was the only accident of this kind which we have seen from colonic 
anaesthesia ) 


There is much to be learned from this chart Block dissection of both sides 
of the neck should neier be done at one operation Other extensive pro- 
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ceckires are pieferably done in two or more stages If both sides are done, 
sufficient time should elapse between neck dissections for the patient to 
lecuperate, preferably over a period of one or two weeks outside the hospital 
Following the use of radium all evidence of reaction must have disappeared 
for a period before operation is attempted This should be at least six 
weeks after radiation With these factors in mind we have had one death 
in the last sixty-six patients and no deaths in the last forty-six patients 

For several years past in addition to the treatment mentioned above, all 
patients have received a course of deep X-ray therapy to the neck after 
the wounds have healed Thereby we attempt to give them the advantage 
of as complete treatment as possible We do not use pre-operative radia- 
tion therapy 

Cosmetic Result — The i\ounds usually heal promptl}’^ There is consid- 
erable oedema, often for several months This is particularly marked m 
the uppei flap extending over the ramus of the jan I ha\e ne\er seen it 
remain permanently When it disappears, a scarcely visible scar remains 
The lower branch of the facial nerve is always sacrificed m the course of the 
dissection This allows one corner of the mouth to droop, but does not 
cause an unsightly deformity The spinal accessory nerve is usually cut 
before it enters the sternomastoid muscle and lesutured It does not always 
regain its function, but even so the patients complain but little of the loss of 
use of the trapezius Pam m the shoulder region is sometimes complained of 
for a few months, but constitutes an annoying rather than a serious sequela 

Recui 1 dices — Lip — There have been seven possible local recurrences m 
the hp region, although m seveial of these it is probalile that the condition 
was a new lesion, a leoccunence 

(1) At five months, originally a large lesion with invohcincnt of both submaxillary 
regions Radiation Died four months later 

(2) At one and one-half years, adjacent to scar, reoperated, well one year later 
Showed metastases in left submaxillary region at original operation 

(3) At two and one-half years, in an adjacent leucoplakia of the buccal mucous 
membrane This had been present for many jeirs Well three years after removal of 
latter lesion 

(4) Central squamous-cell lesion of the lip excised at another hospital one week 
before the patient’s admission to Stuyvesant Square Hospital Ulcer on admission ex- 
cised, no carcinoma, both sides of the neck done The left side showed carcinoma m a 
submaxillary node Thirteen months later squamous-cell epithelioma of left side of lip 
excised, six weeks’ duration Ten months after this had another lesion removed from 
between the two scars which proved to be keratosis Two and a half years later had 
another squamous-cell lesion excised from right side of lip not near the other scars 
During all this time he continued to smoke a pipe against all advice He never showed 
any further metastases in the neck He was last seen five years and nine months after 
the first operation and one month after the last operation at which time he showed no 
evidence of recurrence He died two months later in another hospital of myocarditis, 
aged sixty-three These lesions were believed by all who saw him to be new involve- 
ments and not recurrences 

(5) At eight and one-half years lesion at site of old scar, excised, well two years 

kter 
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(6) Fourteen and one-half years before, a lesion was removed from the right central 
portion of hp and an upper right neck dissection was done at this hospital Carcinoma 
was found in the nodes Now showed a lesion m the left central area which was ex- 
cised and the left upper neck done These nodes showed no metastases Promptly 
showed metastases in the right supraclavicular region which were excised, but patient 
went on to death in a few months 

(7) A woman had an epithelioma of the lip excised in 1914 In 1920, had a lesion 
of the same area, of three months’ duration, excised and the right cervical lymph-nodes 
removed In 1931, had a recurrence, of four months’ duration, at the same site, excised 
All were grade I lesions She was well one and one-half years later at the age of 
seventy-four with no evidence of metastases 

In foul of these patients the lymph-nodes weie found involved at the first 
opeiation 

Regional Recwrences — Nine patients are known to have shown regional 
involvement aftei lymph-node excision was performed 

(1) Almost immediate recurrence in neck and had further operations at three months 
and ten months He was never free of carcinoma and committed suicide fourteen months 
after the first operation 

(2) In parotid nodes at four months Operation Well one year and seven months 

later 

(3) At SIX months developed a rapidly growing lesion just beneath zygoma and died 
One does not expect lymphatic tissue at this site, nor drainage in this direction This 
may have been a primary pnckle-cell epithelioma of the face 

(4) In neck at seven months, no details 

(s) In neck at eight months, no details 

(6) At nine months in platysma muscle, died, date unknown 

(7) The submaxillary gland was attached to the jaw and it was known that the 
removal was incomplete Recurrence was evident nine months later 

(8) In lower jaw at one and one-half 3'^ears, died at two years 

(9) See Case VI under local recurrences 

Only one of these patients is known to be alive All except No 3 showed 
involvement of the lymph-nodes at the first operation 

Known Deaths aftei Discharge fioni the Hospital, Tzveiity-seven 

From carcinoma, eleven 

In addition to the eight mentioned above three others ai e believed to have 
died of carcinoma They had lymph-node involvement at the fiist operation 
One of these died of carcinoma of the oesophagus without other evidence of 
metastasis at five years The aveiage life after operation in the remaining 
ten was thirteen months 

From other causes, four 

Foui are known to have died of other causes without any evidence of re- 
cuiience or metastases 

(1) At SIX weeks — “acute indigestion” 

(2) At two years and four months — cerebral haemorrhage 

(3) At three years — angina pectoris 

(4) At SIX years — nwocarditis 

Cause unknown, twelve 

Caicinoma cannot be excluded in these The time after opeiation varied 
fiom seven months to four and one-half years, the average being twent}’’- 
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seven months One of these had lymidi-nocle involvement at the first 
opei ation 

Laie RcsnU<; iii Patients without Rccuncncc — This is known m nmety- 
thiee patients, sixty of whom are alive and well foi a period over three 3^ears 


and thiity-one foi ovei fiv 

e years 

The lesiilt according to extent of opera- 

tion and findings is shown m Table IV The follow-uj) in these patients 

toi a peiiod of yeais is diflicult, 

since they can see no 

apparent reason to 

tontiniie to retmn 






'Iable IV 


FoltoM-up Resnlls According to Extent of Operation and Findings 



Neck Dissection Also, 

Neck Dissection Also, 

Lip 

Excision 

No Carcinoma Found 

Carcinoma Found 


Only 

in Nodes 

m Nodes 

Total number of patients 

80 

150 

46 

Number of patients fol- 




lowed and well without 




recurrence or metastascs 

18 

69 

1 1 

Up to I year 


2 


1-2 years 


1 1 


2- 3 years 

4 

12 

4 

3- 4 years 


II 

1 

4- 5 years 

8 

1 1 

3 

5- 6 years 

2 

8 

I 

6- 7 years 

1 

3 

I 

7- 8 years 

I 

7 


8- 9 years 

I 

3 


9-10 years 

I 

I 

1 


18 

69 

II 

It IS to he noted that 

seven jiatients who had caicinoma in the cervical 

nodes at time of opei ation 

are ivell for a ])eriod over thiee yeais 

The peiiod foi which patients 

aie well with no recurience compared to 

the sue of the lip lesion is 

shown 

m Table V 




Iablf V 


Folloxti-up Results According to Size of Lesion 


No Recurrence 

Lesion up to i 5 cm i 5-3 cm 

Over 3 cm 

Up to I year 


2 


1-2 years 


4 5 

2 

2- 3 years 


4 13 

3 

3- 4 years 


7 4 

I 

4- 5 years 


4 7 

4 

5- 6 years 


5 5 

I 

6- 7 years 


3 2 


7- 8 years 


4 4 


8- 9 years 


3 I 


9-10 years 


2 

I 


36 43 12 

1 he &UC was not stated on two charts 
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It IS to be noted that seven patients with lesions over 3 centiineties in 
size are well foi a period ovei three years and twenty-thiee patients with 
lesions I 5-3 centimeties in size are all well for the same peiiod 

We know the result on nine patients whose lip lesion showed grade II 
caicinoma They weie well foi the following periods 

1-2 years, i 4-5 years, 2 

2~3 years, i 5-6 years, 2 

3-4 years, 3 

Foi the whole senes the present lesult is known in 147 patients Foity- 
nine, 01 33 pei cent, aie dead, and ninety-eight, 01 67 pel cent, aie living 
Twenty-two died in the hospital and twenty-seven since leaving the hospital 
Of the lattei, four are known to have shown no clinical evidence of cancer 
at the time of death from othei causes Six otheis lived ovei three yeais 
before death, in five of these the cause being unknown and m the sixth 
caicinoma of the oesophagus Of the ninety-eight living, foiii have had local 
lecurrence, one a lymph-node lecurience and the remaining ninety-three have 
had no recurrence foi varying peiiods 

Of the foity-six patients m whom cervical metastases were found on 
histological examination, nine died m the hospital After leaving the hos- 
pital, ten died of carcinoma, one at six yeais of myocarditis, and one of 
unknown cause In fouiteen the lesult is unknown Eleven, or 24 pei cent , 
of the forty-six patients are alive and without clinical lecuiience Of the 
ihiity-two known results, 34 per cent are alive and well 

The total known lesults accoiding to the size of the lesion are shown m 
Table VI It is to be noted that while 88 pei cent of the patients with 
lesions up to i 5 centimetres m size are alive and well, this is tine of only 
44 pel cent of those with lesions over 3 centimeties m size 

Table VI 


Total Known Results According to Size of Lesion 


Lesion— 

-Up to I 3 cm 

I '5~3 cm 

Over 3 cm 

Died in hospital 

I 

10 

6 

Died after leaving hospital from cancer or un- 




known cause 

4 

10 

9 

Died after leaving hospital from other cause and 




known to be clinically free from cancer 


4 


Well after local recurrence 


4 


Well after lymph-node recurrence 


I 


Well — no recurrence 

36 

43 

12 


4 ^ 

72 

27 

Per cent alive and well 

88% 

67% 

44 *''o 


The size was not stated on seven charts 

This senes may be considered a fair cross-section of what may be ex- 
pected of geneial surgical treatment Inasmuch as the operations nere per- 
foimed by thirty-nme diffeient surgeons, it can haidl} be said that all were 
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specialists in this type of work Howevei, all tried to caiiy out thorough 
dissections of the neck accoiding to standaidized technic A hospital mor- 
tality of 1 1 4 pel cent is high f oi any operation, although the fact that the 
average age is in the sixth decade must be taken into consideration But 
with one death in the last sixty-six patients, we hope that attention to factors 
brought out m the analysis of the operative deaths will continue to show a 
decrease in the mortality late 

Many of the patients operated upon would have been considered inoper- 
able in other institutions and this has inci eased both the hospital mortality 
late and the numbei of deaths after leaving the hospital following operation 
But some of these patients, who might be considered inoperable, have re- 
mained W'ell without lecurrence for years To save even a few of them seems 
worth the high mortality, wdien it is admitted that in such patients there is 
no other treatment at present except palliation 

Since 33 pei cent of the patients wuth palpable lymph-nodes and 14 per 
cent of those without palpable lymph-nodes showed metastases, it seems 
necessaiy to remove the area of legional diainage as soon as the local lesion 
has been eiadicated It would seem that in an average group of patients 
over 25 pel cent will have lymph-node metastases wdien first presenting 
themselves for tieatment Whether these are palpable or not, the chances of 
peimanent cuie are better if the lymphatic drainage area is removed at this 
time To delay until the appearance of clinically malignant nodes does not 
give the patient as good a chance of life as to remove potentially malignant 
lymph-nodes whether pioved metastases are found or not 

There is one serious difficulty in using radium for tieatment of the local 
lesion The neck dissection should not be done until w^e believe that 
there are no cells remaining m the local area capable of metastasizing By 
this time the patient is cured as fai as he can see and one encounters great 
difficulty 111 persuading him of the necessity of an opeiation on the neck 
If one side of the neck is operated upon at the same time that the hp lesion 
is excised, we have progressed farther toward the cure of the patient 

Even if w'e giant that neck dissection m 50 per cent of the cases is 
superfluous (Meland^^), I can find no criteria as to age, size of lesion, dura- 
tion of lesion 01 grading which will determine befoiehand wdnch are the 
necessary, and which the supei fluous, dissections 

SUMMARY 

(1) Two hundred and forty-six cases of squamous-cell epithelioma of 
the hp treated at the Stuyvesant Square Hospital are analyzed Six patients 
were women 

(2) One-third of the lesions occurred m patients between the ages of 
fifty and fifty-nine 

(3) Ninety-three per cent of the patients admitted the use of tobacco 
and 53 per cent its use m large quantities 
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(4) The dmation of the lesion averaged over nine months before hos- 
pital admission 

(5) Two-thirds of the patients had extensive lesions on admission 

(6) The upper lip was involved twice 

(7) Palpable cervical lymph-nodes were present m 60 per cent of the 
patients and 33 per cent of these proved to be metastases 

(8) Metastases were found m 14 per cent of patients in whom no cer- 
vical lymph-nodes could be felt 

(9) In patients with metastases the average age is somewhat greater and 
the duration of the lesion somewhat longer 

(10) Brief duration or small size does not guarantee safety from 
metastasis 

(11) The giade of the lesion does not appear to influence metastasis 

(12) Eighty per cent of the patients had lymph-node excisions 

(13) Two hundred and forty-four neck dissections were pei formed 

(14) The hospital mortality of the patients having neck dissections was 
1 1 4 per cent 

(15) Block dissection of both sides of the neck at one operation has been 
discarded 

(16) The present result is known m 147 patients, 67 per cent of whom 
aie alive and well Sixty of these are well after moie than three years and 
thirty-one after more than five years 

(17) The present result is known in thirty-two patients with metastases, 
34 per cent of whom are alive and well Seven of these are well for more 
than three years 

(18) Eighty-eight per cent of patients Muth lesions up to i 5 centimetres 
are alive and well, 67 per cent of those between i 5 and 3 centimetres and 
44 pel cent of those with lesions over 3 centimetres in size 
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PALATOPLASTY USING EXTRA-ORAL TISSUES 

B'i Albert D DA^ is, D D S , j\I D 
f)i S\N ]'ii\Ncisco, Cvr> 

1 »OM TUI IJIIAUTMINTOI SUIK Hl\ Of Till ST\SfOia) «IM\>«SIT1 

Tin: iibe of c\tia-oial tissues foi the closure of large jialatal defects has 
been subjected to both piaise and criticism, according to the viewpoint of the 
individual authoi Persistently critical are those vho advocate the use of 
especially constiucted dental piostheses known as obturatois Ecjually cen- 
sorious aie those who would sacrifice the ujipcr teeth and their investing 
stiuctuies eithei in part oi in w'holc, togethei wnth adjacent tissues of lips 
oi cheeks in oidci to obtain a closure intia-orallj 

Advocates of the use of extra-oral tissues ha\e devised larious methods 



Tig I Fig 2 


Tig I —Condition prior to opciitions The Broph> reflectoscope is in plTce Tnd the edges of the 
defect are clearlv Msible Unfortuintel^ the posterior part of the palate could not be shoun (See 
Tig II nhich shows the cast of the mouth also Tip •? ) 

Fig 2 — Tubed pedicle on left side of nbdomen prior to renioi il of stitches 

unique and ingenious for closure Flaps from the forehead pharyngeal 
flaps, flaps from the arm similar to those used m Italian rhinoplasty, trans- 
plantation of fingeis, nasio-labial flaps, flaps from the neck and chest hac'^e 
all been used The tubed pedicle flap, either pei se, or w ith cartilage or bone 
inclusions or insertions, has been utilized by few^ surgeons foi closure of 
laige defects 

In leviewnng the hteratuie the author finds many opeiations designed 
wdneh pioduce additional defoimity at the expense of closure Fuithermore, 
flaps which do not provide an epithehahzed nasal, as w'ell as oral, surface 
are subject to failuie and infection Anj^ operation designed wdiich wnll pro- 
duce a velum, flexible enough to admit of fiee movement, long enough to 
permit closuie of the 010-pharynx by the dorsum of the tongue, and free 
from surgically produced deformities should be the one of choice The 
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pliaryngeiis muscle, and uniting tliem in the median line — an increase of over one inch 
being obtained (See Broph}', Cleft Lip and Palate, page 253) (Figs 3 and 4) 

The next step released the tubed pedicle cntireh from the abdomen, and using the 
arm as a carrier, the pedicle was transferred to the mouth where its free end evas 
united to the freshened edges of the anterior portion of the defect, the patient being 
encased m a plaster spica to prc\ent displacement Feeding b\ nasal tube was used 

(Fig 5) 

Three w’ceks later the tubed pedicle was excised from the arm and the arm re- 
leased (Fig 6) A few' dajs later the free end of the pedicle was turned backward. 



Fig S — The arm has been used as a carrier to bring the pedicle to the mouth The 
pedicle has been sutured to the anterior part of the defect and the patient encased m a 
plaster spica 

and sutured into position on the freshened edges of the distal portion of the defect 
(Fig 7 ) During this period the jaws w'ere kept apart by means of a Brophj re- 
flectoscope, the tongue being depressed as well, and nasal feeding continued for ten 
days There was now 111 position a double epithelialized flap, originally obtained from 
the abdominal w'all, receiving its entire nourishment from its anterior and posterior 
insertions in the palate 

The next step in operative procedure was undertaken with some trepidation as to 
the outcome The lateral edges of the defect were scarred and inverted The blood 
supply, normally good, was questionable unless sufficient excision of the curled edges 
was made Fortunately, enough width was present on the pedicle to allow for this 
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condition The right side of the pedicle \\as opened and the fat removed to the median 
hne, leaving only the full thickness skin surfaces A flap was raised from the bone 



I iG 9 Tig 10 

Tig 9 — Skin graft in position showing depth of sulcus obtained 
Tig 10 — Denture in place Note the increase in size of lip obtained bj the Abbe operation 



Tir II — Cist of mouth before operations Tig iz — C ast of mouth after operatiie 

procedures 

on the right side, and the edge of the defect was excised and split The nasal surface 
was sutured with chromic gut No loo, and the palatal surface with horsehair to the 
split edge of the pedicle At the same time the malposed bicuspid tooth was removed 
from the left side to allow for additional tissue needed m that area 
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About a month later the left side of the pedicle was opened and sutured to the 
edges of the defect on the left A small opening appeared on the seventh dav, and 
refreshening and suturing were necessary later This was done and the defect w'as 
closed, making an air- and water-proof closure (Fig 8) The patient now' had a 
double epitheliahzed flap covering the entire defect, but upon investigation it was found 
that there w’as still a verj' flat labial and buccal sulcus under the upper lip Inasmuch 
as a denture was needed to supplj the missing teeth, and its success w'as dependent 
upon Its proper seating, it was obvious that the more surface it rested upon the better 
result would be obtained In addition, the labial portion of the denture w'as to be utilized 
m keeping tbe upper lip projected outward in order to gain the desired aesthetic result 
Therefore, an upper temporary denture was constructed, and under block anxsthesia an 
incision was made in the fold of the buccal sulcus from one first molar around under 
the hp to the opposite molar All scar tissue was removed and the lip was dissected 
up to the nose and high up on the inavilla on each side A skin graft was cut from 
a non-hairy area on the thigh, “stent” was heated and added to the upper ridge of the 
denture, and w'hile still soft, an impression was taken of the raw area This was care- 
fully moulded and shaped until the desired effect was produced The Thiersch graft 
W'as then draped over the "stent” raw' side outward, and the denture (bearing tbe added 
“stent”) and graft was placed m position — the jaws immobilized m plaster and left 
for ten dajs The increased sulcus was verv satisfactor\ (Fig 9) The denture was 
then sent to the laboratorj and the additional rubber added to replace the “stent,” and 
the permanent prosthesis w'as placed (Fig 10 ) 

The end-result was quite pleasing, not onl> cosmelicalh but fuiictionalK The 
psychological effect on the patient was quite marked— plans which before had been put 
aside as impossible w'lth her deformita w’ere now to be realized, and the first step was 
the beginning of a college career (Figs 11, 12, 13, 14, 15, 16, 17 and 18) 
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PRESEm’ATION OF INNERVATION AND CIRCULATION SUPPLY 
IN PLASTIC RESTORATION OF UPPER LIP 

By Johannes F S Esser, M D 

OF Mov^co 

“Biological or Artery Flaps” is the name I have given to flaps of skin 
which may contain other tissue such as muscle, fat, etc , all belonging to the 
territory of given lymph-A^essels, arteries and nourished by these vessels and 
their branches, evacuated by the accompanying veins Their pedicle contains 
little more than these vessels In order that such a flap may remain alive 
when cut from its surrounding tissue, the following conditions are necessary 
(a) Suppl)^ of nourishment the artery and vessels (b) Outlet, by means 
of vessels, for the blood poisonous encreta, which are produced in the cells in 
proportion to their activity It may happen that at first the vein does not 
function, but under arterial pressure it may resume its functions, or small 
branches may become enlarged, due to arterial pressure, or blood may escape 
into the wound, as when incisions are made in the wound or leeches applied 
The escape of poisonous encreta is as important to the life of the tissue as 
the supply of nourishment by the artery, and it is better to have no vessels 
at all than an inflow of blood, causing great activity in the tissue, with no 
outlet for the poisons arising from this activity A free transplanted flap 
would have a better chance of living than a flap with artery intact and veins 
and branches and lymph- vessels definitely destroyed (c) The sympathetic, 
motor and sensory nerves play an important role in keeping alive the com- 
plicated cells of the tissue The exact importance of this role has not been 
estimated, but in the case of highly specialized cells it has been pro\ed that 
the death of the cell ahvays occurs -when the governing nerve suppl} is cut 
off, and this does not occur in the case of simpler tissue 

The pedicle thus contains only the artery, wuth the accompanying veins, 
nerves and lymphatics, surrounded only by loose protective tissue There 
must be ahvays enough of this surrounding tissue not only to prevent direct 
mutilation of the vessels themselves, but also to pie\ent branches being cut 
too near the mam ^esseIs, because the thioinbus formed when a \essel is cut 
near the mam ^essel might too easily obstruct the circulation m the mam 
vessel 

The idea underlying this method is, that while the skin itself m no wa} 
ser\es to keep alive the tissues of the flap, its presence gnes rise when the 
pedicle IS turned, to a pressure on the vessels and ner\es of the pedicle For 
It IS apparent that wdien a pedicle containing a broad band of skin is turned 
as IS often the case through an angle of ioo° to 180°, there will be a stress 
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on the innei and a stiain on the outer pait of the pedicle, in pioportion to 
the angle of torsion In addition, the nbbon-hke pedicle, owing to this 
pressuie, tends to become tubular, and between tbe two halves tbe un- 
foitunate vessels aie subjected to pressure and tbe circulation possibly 
stopped owing to bending 

The disadvantage of the hroad skin band in the pedicle increases in 
proportion to the degiee of torsion, while there is no evidence to show 
that the skin itself aids in keeping alive the tissue of the flap, or that the 
necessary tissues cannot be kept intact when the skin of the pedicle is re- 
moved Lastly, no skin is lost at the corieclions and there is no need for 
later tieatment of the pedicle 

The flaps resemble leaves, suppoitcd b\' a tliin stalk, and may be Aery 
laige themselves Theie is no need to section the pedicle later Perfect 
cii dilation and mneivation aie piOAided foi and not only' are the tissues 
preserved macioscopically but also the functions, less well known but possibly 
equally important, of the nervous system 

It IS in cases in which opeiation was prc\iously legaided as impossible 
that these flaps aie significantly' successful, such as, foi example, when it is 
required at the same time to covei and heal a wound which is atonic, without 
cii dilation and vitality, and clnonically infected The flap, in such a case, 
has to giaft itself w'lthout any assistance fiom the surrounding tissue, and 
must carry with it not only the nouiishment necessary foi itself, but a 
sen plus to enable it to combat the poisons and toxins in the sunounding, and 
bring to it a new' cii dilation It is of gieat importance for bums by X-iay'S 
“Biological 01 Aitery flaps” have great possibilities m opeiations on the 
face The arteiies w'hich can he most usefully employed are the temporal, 
its ascending bianch or the ramus anteiior, the occipital, the frontal, the 
angular, the facial and its blanches, and the eyelid aiteiy' Many yeais aftei 
I introduced the above system one of my assistants met and show'ed me a 
small publication of Monks, W'ho desciibed one case w'ltb veiy long thin 
aitery pedicle w'lthout generalising and developing its biological value I 
never noticed this oi othei ai tides treating this subject befoie 

On other paits of the body many difleient aiteries can be used, notably 
the infenoi epigastiic, w'hich gives veiy suitable flaps foi tieatmg w'ounds 
on the lower limbs, on the abdomen oi on the genitals, and the intercostal 
arteries 

Before tracing out the flap it is necessaiy to exploie and find out the 
course of the artery by means of a caieful palpation Tins examination must 
be made befoie the local anaesthesia, and befoie Avashmg tbe skin Avith 
alcohol or tincture of iodine, because the skin w'ould othei w'lse be hardened, 
similaily, the examination is made before the surgeon’s hands aie w'ashed and 
prepared Care must be taken that the suigeon’s ow'ii finger aitery is not 
mistaken for the artery sought for In veiy difficult cases, when I was 
uncertain as to the course of the artery, I have stopped the examination and 
recommenced next day early m the morning, when the senses aie most acute 
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The comse of tlie artery haringf been ascertained and its path maiked 
on the sill t ace of the skin nith tmctiiie of iodine, the cutting ot the pedicle 
and then of the flap is pioceeded with A shallow cut is made in the surface 
of the skin along the line of the arteri. equal in length to the reqniied 
length of the pedicle Fiom the bottom of tins shallow cut. two deep cuts 
are made to the light and lett each making an angle of 30° with the sin face 
These are the toot < aU' and form the roof of the pedicle These cuts 
gradual!} turn downwards till at the le\el of the alter} tlic} make an angle 
of 90' with the sin face and should be between 03 centimetre and 05 centi- 
metre on each side of the line wheie the \essels ate situated 

As a lule the flap arises gradual!} fiom the pedicle and is peai -shaped 
The perpendicnlai cuts on each side of the pedicle aie continued to snriound 
the flap the shape of which has been prcwionsh traced out and indicated 
with tincture ot iodine Aftei this the flap is fieed b} nndeimtnmg fiom 
below till the pedicle is reached and the pedicle itself is then fieed b} con- 
tinuing the perpendicular side cuts inwarclK, until thee meet below the 
\essels , great care being taken to keep the aiter\ piotccted In the sunonnding 
tissue 

The si/e of the jiediclc in cioss-section ma\ \ai} fiom the si/e of a 
match to that of a pencil and 111 length irom 05 centimetre to se\eral 
centimcties Within the lecinned limits the shoitei the pedicle the less is 
the chance ol damage to the \esscls A long jiedicle is neccssari onh when it 
IS desired to ]iass it through a long nairow tunnel 01 channel, and this is 
possible onh when the flap itself is nairow as the flap itself would ha\e to 
pass through such a tunnel W hen the defect to be lepaned is some distance 
from the place from w Inch the flap is taken it is better to ha\e a shoit pedicle 
and allow the flap to arise out ot it \er} gradualh so that it has the pear 
shape ’lei} much elongated than to ha\e a long jiedicle and less elongated 
flap but iicweitheless flajis with long thm pedicles are often used 

The defect or wound which is to lecene the flap is first of all prepared 
and a cut is made from the nearest point of the defect to the pedicle, to the 
pedicle itself This cut which is to foim a bed foi the pedicle must be deep 
and wide enough for the pedicle to be m it and to make this possible a cei- 
tam amount of undermining of its tissues is often necessai} especially in 
cases w hen it has to recen e the beginning of the flaps as w ell as the pedicle 
The pedicle and the beginning of the flap must be able to he m it w ithout ain 
paits being high aboie the noimal surface The cut fiom the defect to the 
pedicle lifurcates at a distance of about one-balf centimetre from the pedicle in 
the depth and the two resulting cuts continue obliquely until the} merge 
with the roof cuts The flap nia} then be bi ought into the defect and the 
pedicle brought into the bed, formed for it by these cuts 

Before sewing the corering orer the pedicle and the edges of the flap, 
the secondar} defect (/ c the aiea from which the flap was taken) is treated 
If possible, its edges are sewn togethei But if this is impossible long 
‘loop stitches’ of metallic thread (bronze siher 01 brass) aie made, with 
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a few similar stitches of stray silk among them These “loop stitches” are 
m pairs, each pan forming a complete hook and knotted The stitch enters 
the suiface of the skin about one centimetie from the edge of the defect, 
comes out into the wound, ciosses above the wound, enters the flesh at the 
opposite side and emerges on the suiface again about one centimetre from 
the bordei of the defect Then it enters the skin again about one centimetre 
from wheie it emerged and one centimetre fiom the edge of the defect, and 
comes out into the wound, a piece of gavwe is i oiled firmly to foim a hard 
“bean” and this is placed on the sui face of the skin below the thread which 
IS then drawn tightly over it to hold it in place The thread then recrosses 
the wound, enters below the edge of the defect to emerge one centimetre 
from the point wheie it first entered and one centimetre from the edge of 
the defect The thread as it crosses and recrosses the ^\ound forms two 
parallel lines A similai “bean” of gauze is placed on the skin between the 
entry and exit of the threads, and the ends of the thread are knotted firmly 
over it The \\hole stitch is thus a complete and closed loop, having the 
shape of a link of a chain I used these stitches to shut the large secondary 
defects, caused by taking pedicled flaps from one leg to the other as I 
described m 1917 (Biunn’s Beitrage, Band 108, Heft 4, p 514) Beneath 
these stitches is placed on the secondaiy defect wound a piece of skin 
(Thiersch graft) from the innei side of the up])er arm or the inner side 
of the thigh This skin is passed under the stitches acioss the w'ound. and 
by the stitches is kept m place in the wound undei a certain amount of 
pressure The places from wdnch these grafts arc taken are tieated by 
brushing the surrounding skin wuth mastic solution, and without further 
dressings, as aseptic roller bandage is w'ound seveial times around the limb, 
covering the wmund After a few w'eeks this bandage, wdien unw'ound, wnll 
come fieely fiom the wound, when the wound is healed and a new' epidermic 
foimed 

The edges of the flap are sew'n to the edges of the original defect w'lth 
the finest silk and without tension of any sort Similaily, the edges of 
the groove or channel, in which the pedicle lies, aie joined, and also the 
edges of the w'ound left by the removal of the pedicle Compiessing bandages 
should never be used on the flap and especially not on the turning of the 
pedicle The region of the opeiation can be protected by sticking a piece 
of aseptic bandage over it, after having painted the suiiounding skin w'lth 
mastic solution I piefer, however, to give no bandage at all, but to dust the 
legion with a very small quantity of powdeied calomel This mixes w'lth 
the secretions from the w'Ound, wdiich when diy, form the piotective crust 
As long as this crust remains dry, the calomel is inactive, but as soon as 
infection thieatens and causes new' secietions, the calomel is slowly changed 
into sublimate and this disinfects any fluid which may enter the w'ound 
It IS of the greatest importance to keep wounds diy, because fluid acts 
dangerously in carrying germs into the minute spaces in the tissues An- 
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othei point, the importance of which cannot be over-estimated, is the com- 
plete immobility of the surroundings of the wound Any movement will 
serve to press geims deeper into the mteiior, besides causing microscopical 
tears m the healing tissues 

The “biological or artery flaps” are designed on Figs i and 2 Figure i 
shows the position of the arteries generally used Theie also exist others 
which are not shown m the di awing and may be used for skin flaps 

All arteries, always accompanied by veins and nerves, that he close to 
them, aie designed on this sketch, together in one line each time, that means, 
one line always indicates the position of the arteries, veins, and nerves 
together 



Tic 3 — This pHte which I recei\ed Fig 4 — This pHtc shows the eiitirelv ntw 
fiom the Clinic Borclnrclt shows ba(U> lip 

the immense scars of the kft half of the 
uppei lip which iecei\es lnrdl> li^ht 

Figure 2 indicates the ditfeient “biological oi aiteiy flaps’ in accordance 
to their forms and size, and the places they are taken from 

Each one should be judged and comprehended according to the con- 
formable parallel lines on every flap, and the mannei m which they overlap 
each other The parallel lines are to be thought to continue under the flaps, 
which overlap them, the larger being overlapped by the smaller in order 
not to be obliged to make a sketch of a head foi each flap In this manner 
the sketch shows how different skin flaps can be produced from different 
arteries The flaps need not be of the same form as one of those we have 
given, but can have every particular form, if they only contain the vessels 
and nerves in their pedicle, and if they develop themselves in the direction 
of the tenitoiy of the arteiies 
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Besides, the aitena occipitalis flaps aie shown in two directions as the 
two pointing upwaids benefit fioni the mam aitery and the othei is taken 
in a hoii/ontal ])osition at the base of the neck and benefits by a liranch of 
the aiteiia occipitalis 

For the nppei hp the aiteiy flaps of the mam aitery temporalis, the 
lamus anteiioi and the aitena angiilans aie most used In rare exceptions 
the arteria fiontahs can he used, hut I cannot treat here the use of the 
frontal aitery, in this aiticle, foi want of space The use of the mam artery 
IS admitted only foi men, on account of its haiiy surface 

Aftei my long general description, the following cases need no great 
explanations 

Figs 3 and 4 show the reconstruction of the whole of the upper hp by an 
arteria tempoiahs flap from the scalp On account of the quality of the 



Tig 7 shows the sitintion Tig 8 — Sinie sitintion seen Tie g — Shows p^tlcnt com 

IS I got the pitieiit long iftei from nsulc pletelj finished with new nose 

the mutilation lip and cheek restoration 


hair, it IS not possible to restore only half the lip, although only the left half 
of the hp was badly scaried 

The natuial line that separates in a veitical direction the left and light 
half of mustache was made by cutting away some roots of the ban 

Figuies 5 and 6 show another patient, who was opeiated on in the same 
manner, but the natural line between right and left half Mas not yet estab- 
lished 

Figs 7, 8 and g shoM^ a case of heav}^ mutilation that I lestored com- 
pletely, as IS shown by Fig 9, with a veiy good lesult The nose I will 
not mention as I made it in using my method “The rotation of the cheek ” 
The uppei hp was restored m using the mam artery temporal flap The 
pedicle of all these cases was very thin and did not contain any skin tissue, 
so that the pedicle could remain with all the advantages as mentioned above 
Using this method it is technically easy to obtain a very good result 
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As regards the operation of harelip I objected, since 1913, to the results 
of the operations m use 

It is not against the methods used m operations, but because the results 
were not satisfactorj , more especially from one point of vie\\ , that is, you 
could always recognize the fact that the person operated had a harelip 
before, from the appearance of the drawn skin around the edges of the 
mouth, and the upper hp curving inwards, instead of outwards m a natural 
manner, \\hat is called entropion The tightening of the edge of the upper 
lip brings together the corners of the mouth, and the result is that the pio- 
truding of tlie under hp, called ectropion, is more pronounced This ec- 
tropion of the under hp pronounces still more the entropion of the upper hp 

The results of such harelip operations were that these poor patients carried 
the mark, all through life, of having had a harelip Therefoie, for the 
patients it is far worse to have had a harelip before, and to show that the 
stigma of their birth had not been taken away They even prefer to have the 
harelip operated unesthetically that leaves no mark and remindei of the 
old harelip, in preference to the most beautiful operations that leave the 
mark of it 

These people who are afflicted wuth a harelip feel inferior to other 
people, they feel ashamed, feeling that they aie not complete and normal 
beings 

Since 1914 I have used my every effoit to make it clear to the medical 
faculties that the principal and most important point of the operations of 
harelip w'as to take away every reminder that harelip had existed, and not 
to leave that drawn look so noticeable after the operation 

At the same time it w^as not only that there w^as too little flesh on the 
edge of the upper lip, but too much w’^as added to the upper part of the 
upper hp, and there not being sufficient room for the quantity of flesh added, 
it puffs out betw^een the edge of the upper lip and the nostrils and pronounces 
still more the entropion 

The principal point is, that there should not be too much flesh under the 
nostrils, but in abundance on the edge of the upper lip, that means curving 
out the red of the hp I have developed this principle in my publications 
in 1916, “Pnnzipien bei einfachen plast Operationen des Gesichtes bei 
Knegsverletzten mit Ersatz des Defektes aus unmittelbarer Wundnahe,” 
Brun’s Beitrage, Band 103, S 519, and “Mundhppen Plastik aus der Naso- 
labial Gegend ” Brun’s Beitrage, Band 105, S 545 and “Plastic Surgerj of 
the Face,” Annals or Surgery, vol Ixv. p 297, 1917, and “General Rules, 
(^tc Surg Gynec and Obstet , No 24, p 737, June, 1917, and “Artena- 
angularis-Lappen fur Oberlippenbau und deren Defekte,” Brim s Beitrage, 
Band 116, Heft 2, S 335. 1919 and “Typische Herbeifuhrung \on ^Material 
bei einseitigen und doppelseitigen Hasenscharten,” Archu fur Chirurg 
Kliiiik, Band 112, Heft i, 1919 

I have observed that in the last years my point of Mew has been taken 
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up by many of the noted surgeons who have often omitted to give my name 
and seemed to try to make it understood that the original idea was their own 
This principle of bringing the flesh to its proper place can he obtained by 
diffeient methods of operations 

There exist a great man}' difterent methods of opeiations to remove 
the harelip and m geneial it is said that the numhei of these methods proves 
that no one is quite supeiioi oi obtains easily a good result 



Tig 10 shows the bid re Tic ii — The utiderlip is Tic 12 — Lip iiid nose 

tricted position of the iippci too much showiiij; itself h\ ln\c lost in> clnricter of 
lip its idvinced position Inrelip 


In cases where it is not difficult almost any method will give }ou a good 
lesult if you lealize in wdnch mannei you should employ it It w'ould lead 
the question too far weie I to explain and ciiticize all these different methods 
111 this article, that is entiiely dedicated to “Aitery flaps ” 

The angularis flap can help much in difficult cases of harelip opeiations 
wdiere much flesh is lacking In many cases the use of this “biological or 
artery flap,” wdnch can hung as much flesh as needed to the lip, demands 
often a conection opeiation afteuvaids to lemoie the supeifluous tissue in its 



Tig 13 — Before opention Tir 14 — Si\ dnes nftei 

operition still covered with 
Cl list' 

pedicle The arteiia angularis flap is the only one in wdnch the pedicle ahvays 
contains a quantity of tissue, because the aitery is lying lery far fiom the sur- 
face and it w'ould he too unsafe to make the pedicle too thin, in preparing the 
artery wnth too little surrounding tissue 

110 


UPPER LIP INNERVATION AND CIRCULATION 


In the collection operation there is no fear of a bad result from a slight 
wound of the arteiy, but the lemaining of the accompanying neives aie 
useful 

For a special reason the arteiia angulaiis flap is particularly useful foi 
upper lips, because it can bung a great deal more flesh tissue than skin tissue, 
and othei opeiating methods, generally, bung too much skin tissue and not 
enough flesh, besides the aiteria angulaiis flap can bung more mneivated 
muscle tissue than othei flaps and this facilitates the mobility of the lips 
and the face 

Two cases, illustiated by Figs lo, ir, 12, 13 and 14, demonstiate dis- 
tinctly the pimciple and no further explanation is necessary Collections 
weie still to be made but the type of harelip was obhteiated 


Bonowtt*! 

Ne, 


Dttt Dat* 


Borrower*# 

Ko. 









AIR EMBOLISM COMPLICATING THYROIDECTOMY 
By Lawrence M Larson, M D 

AND 

Martin Nordland, M D 
or Minni apoi is, Minn 

THOM TUT nUAHTMINT OF lATIIOIOC’l 0^ Till IJM\ HISIT^ 01 MISMSOT\ 

Air emliolism has long lieen lecogni/ecl as a cause of death, but the hteia- 
ture lecords few cases taking place dining thyroidectomy In view of the 
seriousness of the complication and the lack of knowledge of the exact 
mechanism of death in these cases, it seems advisable to report all available 
cases The following two instances of this condition were taken from the 
records of the Depaitment of Pathology, Univeisitj of Minnesota, in which 
the necropsies were done by one of us (L M L ) 

Casf I — A woman iged thirt\-onc ^ca^s, was admitted to the Asbur> Hospital 
April 17 IQ29 siifTcrine; from slight exophthalmos, moderate enlargement of the thjroil 
gland, and mild oedema of the ankles 

After a week of preparation in which compound solution of iodine w'as given oralb, 
the patient w’as operated on under nitrous oxide and oxjgcn amcsthesia Five minutes 
after the operation was started she suddenh became cvanotic and pulseless, and died 

At necropsy the incision m the neck w'as carried through the skin, fascia and 
platysma muscles I he prethj roid museles w'erc split longitudinallj , but the thyroid 
apparently had not been manipulated On remosal of the gland it was found to be 
slightly enlarged but normal in contour Section of the gland revealed a somewhat 
friable, fleshy consistence presenting the gross appearance of an exophthalmic t\pe 01 
goitre Ihe pleural cavities did not contain excess fluid, but each lung was in a state 
of almost complete collapse The pciicardial sac w'as normal On examination of the 
heart vi silii, the right \cntriclc was noted to be rather tense and distended, and on 
opening this portion of the organ a large amount of free air and froth> blood escaped 
The pulmonarv arteries also contained much froth} material Air w'as not found m am 
of the systemic vessels The remainder of the examination revealed nothing of note 

Casc II — A woman, aged fift} -eight vears was admitted to the Abbott Hospital 
October 14, 1928, complaining of a goitre wduch bad been graduall} enlarging tor the 
past fifteen years , it had practically doubled in size during the last three years She had 
had slight difficulty in sw'allowing, some d}spnoea on exertion, and occasional spells of 
palpitation of the heart She had not noticed especial lo's of weight Examination was 
essentially negative except for a diffuse, moderate, soft enlargement of the thyroid gland 
Removal of the thyroid gland was undertaken October 15, 1928 During the 
operation the patient suddenly ceased breathing and died almost immediately 

At necropsy the lungs were apparently normal When the right ventricle of the 
heart was opened with the organ in place, air and frothy blood under pressure gushed 
out and continued to froth for some time The total amount of air was estimated as 200 
cubic centimetres or more The heart and its valves were otherwise normal Air was 
not found in any of the system'c vessels and other pathological changes were not noted 

Occwience of An Embolism — Recle,^® in 1667, recognized the fact that 
if air IS administered in large quantities into the vein of an animal, death 
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results He killed horses and oxen b}* blo\\ mg air into a cannula inserted in 
the external jugular ^eln 

The first authentic case folloAMng surgical procedures on the neck to be 
proAed by neciopsy Mas reported by Beauchesne- m i8i8, air had been 
aspirated in the course of an operation for removal of a tumor of the neck 
The patient collapsed and died m a few minutes Because of the repeated 
occurrence of this complication, the neck has been considered as one of the 
areas of danger m the etiolog} of air embolism ® 

Air embolism has been recorded in cases of wounds and operatne pro- 
cedures on the neck,® m manipulation of the intracranial sinuses, m ob- 
stetrical cases,” and following inflation of the urethra and bladder with 
air Veins of the long bones, especially the tibia, and also of any of the 
subcutaneous tissues, ha\e been the source of entry of air emboli Diagnos- 
tic and therapeutic procedures on the thorax are not uncommonly compli- 
cated b) fatal air embolism 

Etiology and Pathology — Embolism during thyroidectomy can occur due 
to aspiration of air into the veins of the neck which ha^e been cut at opera- 
tion The condition has been considered more likely after operation for 
mtrathoracic goitre,® because m these particular cases the ^ems may be torn 
accidental!} and an opening w ould be less likely to be disco\ ered It is espe- 
cially liable to occur m malignant growths of the thyroid gland, where the 
veins may be adherent and unable to collapse, thus facilitating aspiiation of 
air into them It has also been emphasized® that air embolism may often 
derelop sereral horns after operation, and eren after the patient is up and 
about due to fieeing of a ligature from a vein by coughing, by straining at 
stool, and so forth 

The quantity of air necessary for production of symptoms is \ariable 
according to most obserrers Blair and IMcGuigan*^ stated that the “fatal 
dose varies enormously w ith the same and different species ” How ever, it 
IS generally conceded that relatnel} large amounts are necessary to cause 
death When the air emboli reach the right ventricle, arterial tension is 
decreased and venous tension is elevated consequently handicapping and 
often completely inhibiting the action of both the heart and the lungs Three 
possibilities ha\e been presented as to the mechanism of death m these cases 
(i) cerebral anemia especially of the \ital centres due to the presence of air 
embold^, (2) pulmonary suffocation following closure of the arteries of the 
lung by the presence of the air'*’^® and (3) the most likely, cardiac fail- 
111 e^- Large quantities of air in the right side of the heart are followed 
b} a low ering of intracardiac tension so that the resistance of the pulmonar} 
capillaries renders the heart-beat futile and consequent!} results in the stagna- 
tion of first the pulmonary and then the systemic circulations Rukstinat 
and LeCouiit^'* explained death in this condition as due to air in the coronar} 
arteries They account for the presence of air 111 the s}stemic \essels as due 
either to passage of the gas through the s}stemic arteries and cajiillanes or 
to a retrograde embolism into successnel} the pulmonar} arteries, right 
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ventricle and auricle, and adjacent veins Their findings were based on the 
presence of air emboli in the coronary arteries of tw'enty-two guinea-pigs 
after air under pressure had been forced into the trachea of these animals 
In each instance air w'as found in the systemic arteries as w'cll as a frothy 
bloody mixture in all chambers of the heart 

In the right ventricle air prevents proper closure of the valves on that 
side and a process of regurgitation takes place into the right auricle and its 
veins Also, wnth each beat of the heart muscle the mixture of air and 
blood IS churned back and forth m the form of a froth} material , thus no 
blood leaches the left ^entrlcle and the entire circulation, both s}stemic and 
pulmonary, becomes stagnant and finally ceases, rapidly resulting in death 
Symptoms and Diagnosis — A fatal case of air embolism has been de- 
scribed as follow's Accompanying the entrance of air into the lem, hiss- 
ing, guigling sounds, or coarse rales, are heard, respirations are accelerated, 
arterial blood pressure falls, the patient in turn becomes dyspnceic, cianotic 
and comatose, and death takes place almost immediately If less air is 
aspiiatcd, the symptoms progress more slowdy The patient complains of 
dyspnaa, nausea, acute epigastric and precordial pain, and becomes faint, 
restless and frightened , the eyes are fixed and the pupils are dilated , respira- 
tions cease and the patient goes into coma, often terminated by convulsions 
Howe^el, the phenomena of air embolism are not necessarily fatal, and the 
amount of an which is capable of producing symptoms is not definitel} 
knowm Most authors agree that small quantities of air may be introduced 
into the vascular system, causing slight or only transitory s} mptoms, no doubt 
due to absorption of the air by the blood and the tissues Auscultation of 
the heart during the time w'hen air is present mtracardially re^eals a bruit, 
due to the churning of air in the chambers of the right side of the heart 
In Trubshaw’s^*^ case, after urethroscopical examination and urethral infla- 
tion wnth air, the patient passed through a stage of great restlessness, C}anosis 
and unconsciousness, but about an hour later after stimulation, the patient 
regained his senses and completely recovered m several days 

In some experimental w'ork by one of us (M N ) it w'as showm there is a 
definite decreased resistance of the heart to air embolism in hyperthyroidism 
and this susceptibility becomes progressively greater with increasing toxicity 
of the individual Correlating this experimental wmrk wuth the pathological 
findings in the tw^o cases here described, it seems there is no doubt of an in- 
creased sensativeness to air embolism in patients wuth hyperthyroidism It 
has also been further emphasized^^ that in neck surgery, especially thy- 
roidectomy, the veins caudal to the field of operation frequently do not 
undergo complete collapse after division because of their oblique passage 
through the fascia, a condition which wmuld prevent total collapse of these 
veins after they have been severed It is readily conceivable that these patent 
veins can draw into the circulation by suction a sufficient quantity of air to 
cause fatal results It is true that the chances of a process such as this 
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causing death are very small indeed, yet the condition occurs frequently 
enough so that gieat care should be exercised in its prevention 

Ticatiiieiif — The best form of treatment is prophylaxis It is strongl) 
advisable to ligate secuiely any vessels of size before they are divided, and at 
the completion of the operation it is important to have the patient cough or 
strain so that bleeding points may be detected and secuied After embolism 
of an has taken place, aitificial respiration and cardiac stimulation with digi- 
talis 01 caffeine is indicated The use of epinephrine administered direct!) 
into the heart is no doubt of considerable aid As indicated in experimental 
work it IS theoretically possible to aspirate air from the right ventricle and 
this piocedure when followed by intracardial injection of epinephrine should 
be the tieatment of choice The prognosis depends directly upon the amount 
of air aspirated 
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MALIGNANT NEOPLASMS OF THE THYROID GLAND 

By Beenard F Schreiner, MD, and Waeter T MuRPin, AID 

oi Iku I VI o, N Y 

mOM TIIF VOIlk HTVTI INSTITl TI lOll Till STUDV OI MVLKNVNT IIISI \SI 

Malignant disease of the thyioid gland is. lelatively speaking an un- 
common disease During a peiiod of twenty yeais, foity-two cases of this 
type of neoplasm have been lecorded at the State Institute for the Study of 
Alahgnant Disease Dm mg this same period 11,212 malignancies have been 
recorded This makes the incidence of malignant neoplasm of the thyroid 
gland o 37 pel cent 

Incidence — Berard and Diincd decided that llic acliial frcc|iiencv of nnliiimiit 
thjroid neoplasms is unknown because of its difiiciilt reeognition Thev state tint the 
freciuency m goitrous regions is 2 5 per cent to 4 per cent of all malignant growths, 
while m non-goitrous regions it is 04 per cent to o 5 per cent Toland' states the 
incidence of thyroid malignancies is as high as 6 75 per cent , Kocher (quoted hj 
Toland") 745 per cent, Wilson"' 35 per cent, Collcr* 4 per cent, De Courev 175 per 
cent , and Balfour" i 19 per cent 

In diseased thjroids in the Great Lakes basin Coller' found the incidence of 
malignancj to he i 2 per cent to 2 7 per cent Clute’ sa\ s that, at the Lahev Chnic 
bctw'cen 1916 and 1930, there were 187 cases of tlnroid malignancv m 6,53^ patients 
operated on for thv roid disease Dc Courev concluded that cancer is found m 0 7 per 
cent of all thjroid gland cases examined and from i 3 per cent to 2 per cent of all 
operated goitre cases Balfour" found 103 cases of malignancv m 6,359 goitres cxclusiv'c 
of exophthalmic goitres (i 6 per cent ) Speese and Brown’s'' percentage of malignancv 
in goitres was 4 6 per cent , Simpson’s’’, 4 per cent of the pathological material re- 
ceived at this Institute 

Aqc — Berard and DuneB report that most of their thvroid malignancies occurred 
between the ages of forty years and sixtv vears Earlj cases in the literature include those 
of Berard’" m eighteen- and twentj'-four-v ear-old females, of Xenia Wissmer-Kovarskj” 
m twenty- and tweiitv -seven-j ear-old females, of AVilson’s’" m a tvv entv -cight-j ear-old 
female, of Muller” in an eightcen-j ear-old male of B Hughes” who described a 
papillarv carcinoma m a thirlecn-ve.ar-old female Melcnej” reported a malignant 
papillary tumor in a seventeen-year-old boy Among 112 malignant growths in persons 
under tvventv-six years of age occurring at the Mayo Clinic during a period of icn 
years, Fowler” found seven thyroid cases proven pathologicallv Clute and Smith” 
reported as youngest a girl of twenty vears Zahn”' reported an osteochondrosarcoma 
of the thyroid in a foetus Demme”’ described a sarcoma of the thvroid 111 a six-year- 
old child , and Berr}','" a round-cell sarcoma in a hov of three years 

The age incidence of the patients with malignant thyroids in this institute 
was thus 

20-29 30-39 40-49 50-59 60-69 70-79 80-89 

I 6 8 9 7 10 I 

Average age — 52 6 years 

Aci — Recent figures show that there aie moie malignant neoplasms of 
the thyroid in females 
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Per Cent 

Per Cent 

Author 

Females 

Males 

Muller and Speese-^ 

60 

40 

Levinson-2 

51 4 

48 6 

Portmatf^ 

65 

35 

Coller^ 

72 2 

27 8 

Wilson^ 

69 

31 

This institute 

69 

31 



A B 

Fig I — (Cise 13828) Fiftj eight % ear old male Admitted Decembei 29 1930 Hi‘5tor\ of 
umlateial goitie foi thirty \eais Operation, right lobe remo\ed, August i 1930 adenoma Wound 
leopened November 1, 1930, tissue removed for examination — inflammatorj tissue Treatment Radium 
pack, 28,000 millicuies hours Died Jlaj 14, 1931 Autops) Spindk cell sarcom.a of the thyroid 
gland and acute glomerular nephritis (A) — Adenoma at operation (B) — Spindle cell sarcoma at 
autopsy 



II ^'*1 (1048) Fortv si\ Near old ftmaK Admitted December 29 1919 Hivtor' of 

lulaUrai goitiv. for si\ monthc Decomprcvsion optrUion Biopsv showed Umphosarcoma Triitinviit 
Mi uuuu voltage \ rav Patient still alive and clinicalh well (A) and (B) — Lvmpho 'arcoma w ith 
Cells within bloodvessel in 11 
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Most authorities have found the sex goitre ratio to be six to eight cases 
in females for one case in males Tinker-'* gives eight to one, and Boothley 
(c[UOted by Lisser^^) reports a sex incidence m exophthalmic goitre of 82 per 
cent 111 women and 18 per cent in men Considering the relatively low in- 
cidence of goitre among males, it is apparent that malignancies of the thyroid 
are more likely to develop in the male than the female, as the ratio of six or 
eight females to one male having goitre is not maintained but is more nearly 
2 2 females to one male having malignancy of the thyroid 

Pathology — Ehrhardt (quoted by Crotti-'^) defined malignant tumors of 
the thyroid gland as any intra- or extra-capsular tumor growth -w hose elements 

invade the capsule, encroach upon 
the neighboring tissues, and cause 
metastasis 

These tumors are developed 
from the e])ithehum — carcinomata, 
and from the connective tissue — 
sarcomata Both have a peculiar 
tendenc} to penetrate the walls of 
blood-vessels, cbiefly -veins Gra- 
ham-*' said this invasion of blood- 
v'essels bv the tumor cells was the 
one reliable sign of malignancy, 
while Simpson-’ claims that it is 
wrong to place the entire empha- 
sis of malignancy on vascular in- 
v'asion Crottr® sa} s that it is not 
uncommon, at operations of cases 
which clinically seem to be most 
fav^orable, to find the thyroid imie 
veins thrombosed and already invaded by the tumor 

Ehrhaidt believes that a diagnosis between a benign growth and an early 
malignancy is often very difficult Inflammation, cystic formations, calcifica- 
tion, haemorrhages, necrosis, and cicatrices, combined with physiological 
changes in the thyroid gland, bring about alteration m the appearance of 
individual epithelial cells and stroma with inclusion of gland cells and acini 
with the resultant picture of an iiwasive growth The thyroid gland does not 
lose its normal function because of malignant degeneration 

The epithelial malignant growths of the thyroid admitted to this institute 
were pathologically of two types, (i) carcinoma, and (2) adeno-carcinoma 
The sarcomata consisted of spindle and lympho v^arieties 

Under carcinoma were grouped those cases which showed large or small 
groups of atypical cells of an alveolar nature and little or no colloid Masses 
of deeply staining cells filling up alveoli and invading the stroma and capsule 
with an absence of colloid give a more typical epithelial neoplastic picture 
In other areas alveoli may be more intact The cells in the diffuse growths 

118 



Fig 3 — (Case 11122) (Fiftj jear old fcirnlc 
Admitted June 18, 1928 History of unilateral 

goitre for four months Tlij roidectomj Mas 23 
1928 carcinoma Treatment High \oltigc \ raj 
Died December 17 1928 Round cell carcinoma 
showing in places morpholog% resembling sarcomatous 
structure 
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distinct alveoli stiuctuie, aie found to lie in intimate relation to the vasciilai 
endothelium In more atypical cases gioups of epithelial cells group them- 
selves about blood-vessels in a convoluted manner and may even give a sar- 
comatous picture m those cases where the aheolar tendency is i educed to a 
minimum and the individual epithelial cells aie transfoimed into bizarre shapes 
111 intimate i elation to blood spaces (Ewing -*) 

Sarcoma of the thyioid occurs usuall}' between the ages of fifty and sixty 
and grow's extiemely lapidly iMaii}' cases desciibed as sarcoma are un- 
doubtedly carcinomas m which the epithelial cells have undergone morpho- 
logical changes lesembling connectue-tissuc elements 

Oui spmdle-cell saicoma jiresentcd a massed and confluent grow'th of 
hyperchromatic spindle-shaped cells with the absence of any alveoli 

One lymphosarcoma gave a jnctuie of invasion and obliteration of alveolar 
epithelial stiuctures by immature lymphatic cells It is quite appaient from 
the histoiy, physical examination and pathological picture that this tumor 
arose in the thyioid gland 

The othei lymphosaicoma w'as a large mass occupying the thyroid region 
This W'as biopsied only and the biopsy did not show any of the thyioid tissue 
A histoiy of pre-existing goitre is present m the majority of malignant 
grow'ths of the thyioid Figures fiom the past repoits are 


Author 
Collet* (1929) 

Clute and Smith’" (1929) 
Speese and Brown® (1921) 
Delore’* (1910) 

Muller and Speese"* (1906) 


Per Cent of Goitre 
75 

94 4 
78 5 
82 
59 


All of oui cases gave a histoiy of th3'ioid enlargement pievious to con- 
sulting a physician Some of these goitres w'eie undoubtedly due to malignant 
changes taking place in the gland, w'hile most weie benign growths Foetal 
adenomas are the benign grow'ths w'hich are most frequently found 111 associa- 
tion with thyioid neoplasms (Graham,'’- 1925) Pemberton’’'’ (1928) found 
one exophthalmic goitre m 276 cancels of the thyroid, and Coller'* (1929) 
found one in ninety Other goities which are seldom associated w'lth cancer 
are the diffuse thyroid gland hypertioph}' w'lthout adenomas and the unilocu- 
lar cyst of laige size (Stout 

111 our cases the average goitre history was 497 yeais, the shoitest duia- 
tion being one month and the longest, forty yeais 

Tieatnicnt — Tieatment of the forty-two cases of malignant disease of 
the thyioid was earned out by means of irradiation, eithei X-ray alone, la- 
dium alone, or a combination of X-ray and radium Tins treatment w'as 
given both to those patients who had had radical surgery befoie admission 
and to those who hadi had no tieatment before admission The factors of the 
treatment and the results obtained aie given m the follow'ing paragraphs 
(See table, also ) 

Foui of the foit3'-two cases which were admitted prior to 1921 w'ere 
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treated by means of medium-voltage X-ray with aluminum filter With the 
exception of the patient who was suffering from lymphosarcoma and who is 
alive and well fifteen years after treatment, this type of treatment proved to 
be inadequate 

Another patient, admitted befoie 1921, was treated with a surface appli- 
cation of 50 milligrams of radium for a total of 1,600 milligram hours This 
also IS legarded as having been inadequate treatment 

Thirty-six of the cases were treated since 1921 by means of high-voltage 
X-iay and radium packs 

The factors of the high-voltage X-ray were 200,000 volts, milhainperes 
varying from 1921 to 1926 from 4 to 30 milhampeies, distance from 50 to 80 
centimetres, size of field varying according to the size of the tumor Full 
eiythema doses were given to the skin through one or more ports of entry 
These treatments were given in cycles, the highest number of cycles being 
four 

Radium packs prior to 1930 were used at 6 centimetres distance with a 
filter of 2 milhmeties of hi ass, 05 millimetre of silvei, i millimetre of 
aluminum, and i centimetre of rubber, size of field 6 5 by 7 5 centimetres, in 
doses of 6,000 to 8,000 milligram bout s pei field 

Since 1930 the four-giam radium element pack was used at 10 centimetres 
distance filteied through i inilhmctie of platinum, i 5 milhmeties of steel, 
with a secondary filter of o 5 millimetre of coppei and i millimetre of alu- 
minum The dosage at 10 centimeties uas fiom 50,000 to 60,000 milligram 
hours 

In one instance, the case of spmdle-cell saicoma, 1 admin tubes filtered 
thiougb 1 millimetie of platinum were mseited into each lateral lobe and 
left there for a total of 800 milligram hours In addition to that he also was 
given ladium pack foi 24,000 milligiam houis through two fields at 6 centi- 
metres distance 

One case was not treated 

Results of Ticatmcnt — Of the foity-two cases, one case was not treated 
Eighteen had been operated radically Upon admission, twelve were treated 
with X-ray only, four with radium only, and two with X-ra}'’ and radium 
combined 

Three of those tieated with X-iay alone aie alive two for between one 
and two years, and one between four and five years One patient died from 
a ceiebral hsemorrhage after being free fiom the disease for over two years 
The otheis died from the disease, seven m less than a year, and two between 
thiee and four years 

Two of the post-operative cases treated with radium alone aie alive one 
foi a year, and one foi between one and two yeais One of these, a spmdle- 
cell sai coma, died in six months , the othei , a carcinoma, died from the disease 
111 between two and thiee yeais 

The two cases treated with a combination of ladium and X-ray following 
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operation died fiom the disease, one in between eight and nine months, and 
one between thiee and foui yeais 

Five other cases which weie inoperable had biopsies pei formed One of 
these, a lymphosarcoma, was decompiessed by Dr George Crile to relieve 
pressuie and then was tieated here with X-ray This patient is alive fifteen 
yeais aftei admission The foui other biojisies proved to be carcinoma These 
four patients were treated, two with X-iay, one with radium, and one with a 
combination of radium and X-ray, and died fiom the disease two m one to 
two months, one in tin ee to four years, and one between eight and nine years 
In the eighteen remaining cases the disease was far advanced so no 
biopsies were made Foui teen patients had X-ray alone Eleven of these died 
fiom the disease in less than a yeai, one is Ining at the end of a year, and 
two died fiom the disease in between one and two years Three had radium 
packs alone, these died, one m between one and two months, one between six 
and seven months, and one after four years The lemaming case w'as treated 
w'lth a combination of radium and X-ra}' and died fiom the disease in betw'een 
one and twm months 

Of the forty-tw'o cases, five died at the institute and autopsies w'ere ob- 
tained Three of these had had ladical operation and irradiation One had 
had biopsy only and inadiation, and one was not treated All showed wide- 
spread geneiahzed metastases 

Conclusions — (i) Malignant disease of the thyioid gland is relatively 
uncommon, repicscntmg 37 pei cent of all malignancies seen at the institute 

(2) In 0111 expciience it has been a fatal disease wuth few' exceptions 

(3) It w'ould seem that the only cuiative proceduie w'ould be early opera- 
tion follow'ed by inadiation 

(4) When a clinical diagnosis of malignant disease of the thyroid is pos- 
sible, the case is usiudly hopeless and inadiation is only palliative 

(5) One case of lymphosarcoma of the thyroid is hereby reported alive 
and well for fifteen yeais aftei tieatment 
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EXPERIMENTAL AND CLINICAL STUDIES OF THE RELATION- 
SHIP OF THYROID DISEASE AND PANCREATIC FUNCTION IPf 

By J Will-iam Hinton, M D , and Paul C Morton, M D 
AND Carnds Weeks, M D 
OF Nrw Yohk, N 

The controversies one hears over the role of iodine as an etiological 
factor in thyroid disease, and its indication and contra-indication as a thera- 
peutic agent, have led us to undertake the following study to see if ^ve could 
assist in clarifying the action of iodine in the thyroid gland and give a more 
intelligent understanding of its indications therapeutically 

In reviewing the history of iodine it is seen that it was discovered in i8li 
by Courtois^ and it w'as first used in the treatment of goitre by Coindet,- in 
1820 Provost, in 1849, carried on investigations wdiich led to the theory 
that there w'as a relation between iodine deficiency and the incidence of goitre, 
and his work led to the extensive use of iodized salt by the French until 
i860 (xxx) in an attempt to prevent the occurrence of goitre in school chil- 
dren in France In i860, RilheP® described toxic symptoms which follow^ed 
overdosage wntli iodine and denounced the procedure before the French 
Academy of Medicine From his unfavorable report the use of iodine in 
thyroid diseases fell into disfavor and for the next thirty to forty years other 
theories received considerable attention 

One should remember that the thyroid gland by dried w'eight contains 3 
per cent of iodine and the fact that of this percentage 65 per cent is m the 
form of thyroxine led one of us (J S D , Jr ) to suggest the following 
investigation of the mode of action of iodine in the gland It became obvious 
that there must be tw^o different angles to the approach of iodine defiaency, 
one being the thyroid gland and the other the source of supply of the sub- 
stance, from which the active principle is formed, namely, protein metab- 
olism, which in its process of hydrolysis by trypsin is broken down into 
ammo-acids and finally tyrosine, wdnch is the substance from wdiich thyroxine 
IS actually derived The theoretical relationship of ammo-acid metabolism 
to thyroid disease was given m an earlier paper by us ® For the details of 
this consideration the reader is referred to oui first paper Sweet,^'^ m I 9 i 5 > 
published the results of his observations on ligation of the pancreatic ducts in 
dogs in which they developed translucent and transparent thyroids, and the 
iodine determination of the gland revealed a very marked increase It was 
then concluded that the external secretion of the pancreas, trypsin, wdnch w^as 
excluded from the intestinal tract, prevented the proteins from being hydro- 

* This work was supported by grants from Mrs Robert D Huntington, the “Oliver 
Rea Fund,” and the “J L Given Fund ” 

t Read before the New York Surgical Society, April 12, 1933 
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lized into ammo-acids and finally tyrosine, and deprived the thyroid of the 
substance from which its active principle thyroxine is derived, and as a result 
colloid goitres would develop and the iodine content of the gland be increased 
Kendall^ had isolated the active pimciple of the thyioid m 1915 and found 
it to be thyroxine, and Harington and Barger,^ m 1927, synthesized thyi oxine 
The illustration of the ammo-acid tyiosme to thyroxine is illustrated 111 Fig 
2. Their work, with the observations of Sweet,^”^ would lead one to believe 
that excluding trypsin from the intestinal tract, which m turn interferes with 
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protein metabolism, would be a definite factor m the production of th}roid 
disturbances The schematic 1 elation of the thyroid and pancreas is illus- 
tiated in Fig i 

It seems well established that iodine plays a laige pait in the develop- 
ment of an abnoimally functioning thyroid Manne^^ shoiied in 1908 that 
iodine when admmisteied to dogs would produce rapid ln^olutIon Plum- 
mer^- applied this to man in 1921 and accomplished similar lesults m h}per- 
plastic or exophthalmic goitres He maintained that iodine was beneficial in 
this type but injurious in the nodular or adenomatous goitres vith h}per- 
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thyioiclism as the secietions ^^ele difleient Graham, in 1925,^ showed iodine 
was beneficial in cithei type of hypcrthyioidism 

formiition of Thyroxine from Tyrosine 
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If tyiosine is removed fiom the thyioid, then it is to be expected that the 
iodine content of the gland will rise because there would be less tyrosine 
piesent to mobih/e the iodine in the foim of thyioxine, hence the iodine 

formixtion ofTyramine from Tyrosine fS'd ty'^'of 

goitie would be developed 
One the othei hand, if ^ 
diminution m the tyrosine 
supply is a factoi m the de- 
velopment of a colloid type 
of goitre, then peihaps an ex- 
cess foimation of tyrosine, or 
allied chemical substance, 
such as tyramine, might le- 
sult in the development of 
toxic goitre Tyiamine can he foimed fiom tyiosme by enz3nne or bacteiial 
action as shown in Fig 3 The role of infection and intestinal disturbances 
has frequently been discussed with respect to diseases of the thyroid Mac- 
Caiiison^® has been one of the chief exponents of this idea The factors 
lesponsible for thyioid changes, in his opinion, aie likely to be vitamin 
deficieiicy and gastro-mtestinal infection 

128 


Tig 




HINTON, MORTON AND WEEKS 


Recently one of us’^ has noticed a numbei of patients complaining of epi- 
gastric pain and indigestion whose metabolic lates wcie below the normal 
range No cause foi the pain otbei than the hypothyioidism could be found 
Aftei the admmistiation of thyioxme and thyioid extiact these patients 
recoveied 

In an eflfoit to substantiate this idea, that the cause of a certain part of 
thyroid disease is due to a distuibance at the source of supply of the com- 
ponents of the thyioxme molecule, we have performed a numbei of experi- 
ments on dogs and have also studied the blood of lOO cases of various types 
of thyioid disease foi their tyrosine and tyi amine content Since our work 
was staited we have carried out expeiiments on sixty-five dogs which we 
wish to leport at this time 

(1) To deteimine if colloid goitie can be produced in dogs by ligation 
of panel eatic ducts, and if the condition can be produced moie rapidly by the 
feeding of iodine 

(2) To deteimine if the feeding of tyrosine and panel eatin, or the admin- 
istiation of thyioxme or tyramine, will prevent the foimation of such a 
goitre 

(3) To deteimine whether the tyramine 01 tyiosine content is increased 
111 the blood of patients suflfeiing fiom toxic thyroid disease 

EXPERIMENTS 

The experiments have been done in the Department of Experimental Surgery of 
Cornell University Medical College, through the courtesj of Doctor Sweet, and under 
his supervision We wish to express our gratitude at this time to Dr Joshua E Sweet, 
Professor of Experimental Surgery of Cornell Medical College, for the prnilege of 
carrying on this work 

There are certain technical difficulties encountered in ligating the pancreatic ducts 
which should be emphasized The main duct divides about one centimetre after leaving 
the intestine in a "Y” shape, if one is not careful to find both branches, one branch of 
the duct wall be ligated and the other o\erlooked, a result which is particularh probable 
if the division is nearer to the intestinal wall than that usuallj found The ducts are 
illustrated in Figs 4 and 5, wath the method of ligation as carried out in our experi- 
ments, and Fig 6 shows the pancreas atrophied after four weeks Although Doctor 
Sweet demonstrated the method of ligation at the beginning of the w'ork, it wns necessarj 
to discard the first three dogs because only part of the duct had been ligated, or the 
duct had regenerated , but if one is careful to follow the technic as illustrated the ducts 
will remain permanently occluded 

When the dogs are autopsied the duodenum should be opened and the pancreatic 
ducts carefully probed to see that the ducts have remained permanently occluded Even 
with experienced operators, m this type of work, one cannot overemphasize the impor- 
tance of following out exact details 

In our work last year the skin was painted with 3^4 per cent iodine but the iodine 
determination on glands w'lth the pancreatic ducts occluded was greatly increased, while 
in cases with the ducts not occluded there was no increase of iodine, so we concluded the 
absorption from the skin did not influence our results The more recent animals have 
had their skin washed with 65 per cent alcohol, and no iodine has been used 
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Before considering the results of the animal experiments ue would like to discuss 
the histological picture of the normal human th}'roid From the teaching of histologists 
we have been led to believe the normal human gland presents a rather uniform picture, 
but due to the difference of opinion among pathologists as to a workable diagnosis of 
pathological material, it led us to undertake a histological stud} of the normal gland with 
the finding of a marked variation in people of the same relative age A report® was 
made on this vork two a ears ago and we are now' making additional studies on normal 
humans including the iodine determinations of the gland, and this aauII be reported at a 
later date, but there is a fairh Avide range of iodine wduch A'aries from 50 to OA'er 200 
milligrams per 100 grams of dried Aveight of gland 

The niicrophotographs aaiII show the marked A'ariation in the human th}'-roid Fig 7 
IS a male, stillbirth This section reveals no acini, but masses of epithelial cells, wdnle 
Fig 8, A\hich is from a male infant 
eighteen months old, djing from miliar} 
tuberculosis, re\eals some acini but 
most!} undifferentiated epithelial cells 
Fig 9 IS a male, thirt}-two }ears, d}ing 
from liquor poisoning The gland is 
made up of large acini with flat cells 
and abundant colloid Fig 10 is a male 
twent}-nine }ears, d}ing from stab 
wounds of the abdomen This gland con- 
tains abundant epithelial cells and A’ery 
little colloid Fig n IS from a male 
seAent}-two }ears, d}ing from senility 
and chronic nephritis Note the abund- 
ance of epithelial cells and the small 
amount of colloid Fig 12 is from a 
female, fifteen }ears, d}ing from acute 
dilatation of the heart The gland con- 
tains large acini with flat epithelial cells 
and abundant colloid Fig 13 is a male, 
twent} -three }ears, d}ing from gunshot 
wounds The gland has Acr} feA\ acini 
and practical!} no colloid but contains 
numerous epithelial cells 

In A'lew of this marked Aariation 
in the histological picture of human 
glands Ave are better prepared to under- 
stand the results of our animal experi- 
ments It is important to emphasize the 
marked Aariation in the histological pic- 
ture of the dogs’ th}roid in different localities, and for that reason aa'c haAe taken a sec- 
tion from the th} roid, or remoA ed one lobe, AA'hen performing the pancreatic operation, so 
as to have the normal gland to compare AAuth the th}roid after the experimental period 

We first present sections from a dog with the pancreatic ducts ligated Fig 14 w'as 
taken at the original operation The iodine determination on this gland aa'Bs insufficient 
to estimate accurateh Fig 15 AAas taken at the time of death, 109 days later It can be 
seen that the colloid has increased and the iodine determination on this gland reAealed 
653 milligrams This we attribute to storage of iodine due to the inabiht} to manufacture 
th}roxine in the tlnroid 

The next animal aahs fed fifteen grains of pancreatin a da} to suppl} tr}psin and to 
see if we could prcAent a colloid goitre from forming after ligating the ducts Fig 16 
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Fig 9 — Male, thirty two, died alcoholic 
poisoning 




Tig 10 — Male, t\vent> nine, died gunshot 
wounds 


specimen was 714 milligrams The pancrcatin may have had some influence m prevent 
mg a colloid goitre but it was very slight 

The use of thtroxme m animals with the pancreatic ducts ligated is very interesting 
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The dogs can be earned for indefinite periods with the administration of thjroxme, and 
if our conception of the formation of thyroxine from protein metabolism is correct, then 
this IS easih understood, because we are onh keeping the animal in balance The 



Fig 13 — tuentj three, gunshot tiounds Fic 14 — ^Xormal dog’s th>roid remoied at time 

of ligating pancreatic ducts 


amount that is needed is difficult to determine but I am sure we hate guen too large 
doses This animal had fite ampules a week or fi\e milligrams From tlie work of 
Thompson, McLellan, Thompson and Dickie'® i 5 to 2 milligrams of thjroxine at five-da} 
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intervals is sufficient for humans with metabolic rates of minus 30 to 40 From their 
work it would seem that one milligram at ncckly mtcr\als would be sufficient m dogs 
These sections arc verj interesting because Fig 18 shows a rather active gland with 



Pig 17 — Appeirince of glTnd eighty eight d'i>s Fig i8 — Glind remo\ed it onginil opention 
later after receiving pancreatin medication 


numerous epithelial cells and some colloid The iodine was tlnrtj^-three milligrams In 
Fig 19, which was thirty-three days later, there is very little colloid and the epithelial 
cells apparently m a state of inactivity which we attribute to the function of the gland 
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The administration of potassium iodide is not tolerated by dogs with the pancreatic 
ducts ligated and it kills them m two to four weeks The gland already has an excessive 
amount of iodine due to the fact thyroxine cannot be formed and the administration of 
potassium iodide by mouth is more than the animals can tolerate Fig 20 was the 
original gland and it contained twenty -four milligrams of iodine At the time of death 
twenty-two days later there were colloid changes which are seen in Fig 21, and the 
iodine was 150 milligrams 

Dogs that are given either tvramme, or di-iodotyrosme, usually die within seven to 
fourteen days Fig 22 shows some colloid and a moderate number of epithelial cells 
The iodine was twenty -five milligrams At the time of death, nine days later, after 
administering ten milligrams of di-iodotyrosinc, every" other day, very little colloid 
remained m the acini and thev resembled somcw'hat the thyroxine dogs, as can be seen 
by comparing Fig 22 with Fig 19 The iodine w'as 41 1 milligrams Hanngton and 
Randall’s,' m 1929, stated that 50 per cent of the iodine in the thyroid was m the form 

of di-iodotyrosine and the remainder m 
the form of thyroxine If this is so, it 
might explain the toxic effects of di-iodo- 
tyrosme when administered mtraven- 
ouslv Salter, Leman and Means’” 
maintain that all the iodine in the thy- 
roid IS in a combination that is phvsio- 
logically equnalcnt to thyroxine It can 
be seen that w’e can only give our results 
and not explain them 

That our original hypothesis is 
not entirely correct, however, tvas 
shown in our first paper The addi- 
tion of tyrosine to the diet of the 
operated dogs would not prolong 
life Noi did we find an appreciable 
drop in the blood-tyrosine content of 
the animals RapporH'^ has recently 
shown that wdten tyrosine is added 
to the blood of dogs it disappears al- 
most immediately but only a very 
small part is taken up by the thyroid 

The tyrosine and tyramine content of the blood of 100 people have been 
studied Thirteen of these w'eie noimal, five had other diseases than thyroid 
disturbances, and eighty-two had some type of thyroid disorder At the 
present writing we are not prepared to repoit fully on this phase of the 
woik, however, the analytical findings to date appear to possess some sig- 
nificance m diffei entiation of the hypertbyroid from noimal and hypothyroid 
subjects For thirteen normal individuals, a mean figuie for the total of 
tyrosine and tyramine of the blood wms found to be 4 52 milligrams per 100 
cubic centimetres between extremes of 3 9 and 6 4 milligrams The mean 
figures for tyrosine and tyramine was 3 62 and o 89, respectively For eight 
subjects whose basal metabolic rate varied from 2 to 19 per cent below the 
average normal, the mean figure for the total w"as 4 80 milligrams, for tyro- 
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sine 391 milligrams, and for tyramme 089 milligrams per 100 cubic centi- 
metres Four patients with thyroid disease whose basal metabolic rates 
varied from the average normal to 15 per cent above the average normal 
gave a mean figure for the total of 4 95 milligrams, for tyrosine of 4 57 and 
tyramme o 37 per 100 cubic centimetres Twenty-six patients with thyroid 
disease whose basal metabolism ranged from 16 to 90 per cent above the 
average normal, and who had received no iodine therapy, as far as we know, 
presented a mean figure for the total 7 42 milligrams, for tyrosine of 5 38 and 
for tyramme of i 92 milligrams per 100 cubic centimetres Seven patients 
had been on iodine therapy for ten days to eighteen months, gave an average 


Table I 
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mg per 

100 ml 

Found mg 
per 100 ml 

Eiror Per 
Cent 

Total 

598 


20 98 

20 54 

—30 

Tjrosine 

564 


564 

598 

“{"6 0 

Tj ramine 

034 

150 

1534 

1456 

—60 

Total 

6 13 


1363 

1368 

+0 4 

Tjrosine 

564 


564 

5 74 

-t-i 0 

Tj ramine 

049 

7 5 

7 99 

7 94 

—1 0 

Total 

690 


1065 

1086 

• 4 ”! 0 

TjTosine 

5 95 


5 95 

6 40 

■f 7 5 

Tj'ramine 

095 

3 75 

470 

446 

-5 I 

Total 

6 90 

7 50 

1440 

14 08 

—2 

Tyrocme 

5 95 

3 75 

970 

10 80 

-f 10 

Tyramme 

095 

3 75 

470 

378 

—24 

Total 

690 

750 

14 40 

1408 

— 2 

Tyrosine 

5 95 

3 75 

970 

942 

—3 

Tj ramine 

095 

3 75 

470 

4 66 

—I 

Total 

6 90 


21 90 

22 22 

+1 0 

TjTosme 

5 95 

15 

20 95 

21 27 

4-1 0 

Tyramme 

095 


09s 

095 


Total 

690 


14 40 

1549 

+75 

Tjrosme 

5 95 

75 

1345 

1454 

-4-8 I 

Tyramme 

095 


095 

095 


Total 

690 


1440 

14 08 

—30 

Tyrosine 

5 95 

75 

1345 

1303 

—40 

Tyramme 

095 


09s 

095 


Total 

690 


106s 

1064 

—I 0 

Tyrosine 

5 95 

3 75 

970 

969 

—I 0 

Tj ramine 

09s 


095 

095 
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figure for their total of 5 li, for tyrosine 404 and foi tyraniine 1 07 milli- 
grams per 100 cubic centimetres 

The tyrosine and tyramine deteiminations were done under the super- 
vision of Dr John A Killian of the New York Post-Graduate Hospital 
His modification of the Hanke and Kocssler^® method was used This method 
IS not accurate but we believe may give some indication of the amount of 
tyrosine and tyramine m the blood Table I gives an idea of the accuracy of 
the method by adding tyrosine and tyramine to the blood and recoveimg some 
after determining the noimal tyrosine and tyramine content Table H gives 
the results m control cases and patients with thyroid disease 


Table II 

Tviosinc and Tvianunc oj Blood of Conliols and of Patients zvith Thytoid II Disease 


Number of 

B M R 

Tyrosine 

Tyramine 

Total 

Subjects 

Per Cent of A\cragc Normal 

mg 

per 100 ml 

of Blood 

13 

Controls 

3 62 

089 

452 



±061 

io73 

±059 

8 

—20 to —190 

391 

088 

480 



i 0 88 

±09 

±i I 




037 


4 

oto +150 

4 57 

±027 

495 



±0 625 


±0 60 

26 





No iodine 

-f-i6 to -fgo 

538 

I 92 

742 

therapy 


55 

39 

±i 95 

7 





Iodine 

-f 23 to 4-88 

404 

I 07 

5 n 

therapy 


io 91 

iO 78 

iogo 


A summary of all available analytical data at piesent indicates that the 
uppe,r normal level for both tyrosine and tyramine m human blood is 5 0 
milligrams per 100 cubic centimetres For the seventeen subjects, including 
controls and cases of thyroid disease whose basal metabolic rate was less than 
15 per cent above the average normal, 71 per cent had less than 50 milli- 
grams of tyrosine and tyramine m the blood Of the thiity-three subjects 
whose basal metabolic rate exceeded plus 1 5 per cent , 79 per cent had more 
than 5 0 milligrams of tyrosine and tryamme per 100 cubic centimetres of 
blood, varying from 5 o to 19 2 milligrams per 100 cubic centimetres Patients 
on iodine theiapy exhibit lower values for this total If the subjects receiv- 
ing iodine are excluded from this group, 85 pei cent have total values above 
5 o per 100 cubic centimetres * 

* We wish to thank the Medical Services of St Luke’s Hospital for the use of 
human material 
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THYROID DISEASE AND PANCREATIC FUNCTION 

Diet in Itself affects the content of these substances in the blood only 
slightly After iodine administration there is apparently a drop of tyrosine 
and t} ramine in the blood, particularly of the latter The same drop usually 
follows operation The sicker the patient the higher the t\ ramine and t} rosine 
content Xo normal indniduals ha\e been found to ha^e a t} ramine content 
greater than i milligram per loo cubic centimetres of blood nhile the case of 
a patient suffering \\ ith In perth) roidism is found to rise as high as 7 5 milli- 
grams It has not been found to be as high as this m other t} pes of disease 

Comment — To draw definite conclusions from our nork at this time 
\\ ould be premature and misleading It can be seen from the animal experi- 
ments as \\ ell as from the clinical cases, that there is a definite inter-relation 
between the tlnroid gland and the digestne processes The clinical course 
of the animal is of considerable interest, as it w as seen that dogs with their 
pancreatic ducts ligated and without medicine. de\elop colloid goitres with 
high iodine content m the gland, and progressive!}’ lose weight and usually 
die w ithin six to tweh e w eeks. but some In e a longer period 

The administration of potassium iodide, tyramine or di-iodot} rosiiie will 
result m death m animals that ha\e their pancreatic ducts ligated within ten 
days to three weeks, whereas animals without their ducts ligated tolerate these 
medicines wihout ill effects Dogs that are given thyroxine, intravenously, 
after ligation of the pancreatic ducts, maintain their weight and clinically are 
m a good state of health over a long period of time, and rarely die if thyrox- 
ine is administered regularly 

From clinical obsenations of typical cases of In pothyroidism it is found 
they respond much more satisfactorily to the lntra^enous use of thyroxine, 
with thyroid by mouth, than do cases that are recenmg thyroid without 
intra\enous use of tlnroxine In the cases of undersecreting thyroids with 
abdominal pain, it is rarely possible to relieve their s}’mptoms by oral admin- 
istration of thyroid, but they respond most favorably to th}roxine, intra- 
venously. and thyroid by mouth 

The peptic ulcers that w'e have treated have gotten quite marked relief 
S}’mptomatically as a result of thyroxine and th}roid therapy It is not 
claimed that this is a cure for ulcers but from the limited experience w e have 
had clinically it has proven quite satis factor}’ This may be explained on 
the basis of a chronic pancreatitis, associated with the ulcer In the Gastro- 
Enterological Clinic of the Fourth Aledical and Surgical Divisions at Bellevue 
Hospital we have found that chronic pancreatitis is the only real indication 
for surgical inters ention in ulcer patients and we feel that there is a pan- 
creatic imolvement in a much higher per cent of ulcer patients than has 
generally been admitted 

We are continuing this work as there seems to be some clinical applica- 
tion and we do not wish to make definite claims at this time but it seems 
w orth w bile to record our findings 
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STAB WOUNDS OF THE HEART 

By Edwin G Ramsdell, MD 
OF New York, N Y 

REPORT OF A CASE SUCCESSFULLY SUTURED AND A RESUME 
OF 428 CASES REPORTED TO JANUARY 1, 1932 

In j\I\v 1932, I prebcnted before the Sitigical Section of the New York 
Academ} of Medicine a case of stab wound of the heart, successfully sutuied 
This suigical emergency is met with so infrequently in the loutine piactice, 
and so few cases have been reported by Ameiican surgeons, it seems worth 
while to bring the statistics up to date 

Since the original work by Peck, several of the important compilations 
of these cases have appeared in the Annals of Surgery I submit now 
for publication in the Annals of Surger\ the attached case report and statis- 
tical resume of fifty cases, including my ow n, appearing m the literature since 
Schoenfeld’s list in 1928 

No\ ember 3, 1931, a w ell-de\ eloped colored man, aged fortj-one years, w'as stabbed 
m the fifth left interspace, about two centimetres to the inner side of the nipple The 
blade of a large “scout knife” w’as used Immediately following the injury he pur- 
sued his assailant the distance of a citv block, and, unable to overtake him, w^alked back 
to the house, entered and complained to his friends that he had been stabbed and was 
feeling weak He sat dowm for a few' minutes and then attempted to go out for the 
second time, wdien he fell to the floor unconscious The police were called and the 
patient was taken to the White Plains Hospital He w'as thought to be dead He w'as 
admitted at 1 1 40 p m and m the emergency w'ard w'as given adrenalin and intravenous 
saline He remained unconscious with a barely preceptible pulse w’hich w'as rapid and 
irregular He w'as bleeding moderately from an irregular wound about three centi- 
metres long and in the fifth left interspace It was apparent that the knife blade 
had passed through the fifth costal cartilage 

The diagnosis of stab wound of the heart was made and an exploratorj operation 
undertaken fort^-fi^e minutes after his admission to the hospital This w'as probabh 
not more than one and a half hours after the injurj 

The procedure w'as earned out under general anaesthesia The incision w'as ex- 
tended upw’ard and dow'iiward from the original stab w'ound, the upper part paralleling 
the sternal margin and the lower part turned obliquely outw'ard along the border of 
the eighth rib The left pleural cavity w'as found opened and partiallv filled wnth 
blood, the left lung collapsed In order to obtain adequate exposure as expeditiously 
as possible, the fourth, fifth sixth and seventh cartilages were divided close to the 
sternum and an attempt made to turn them back at the costochondral junction Tins 
W'as successful onlj w ith the fourth — the fifth, sixth and seventh were vemo\ ed in toto, 
the fifth having been damaged b\ the original wound Blood was partiallj' eiacuated 
from the left pleural cavity and a gauze pack inserted to facilitate exposure of the 
pericardium On the upper, anterior surface of the pericardium there was at once visi- 
ble a clean wound about two centimetres in length from which blood was steadilj' flow- 
uig The pericardial sac was opened in its long axis and the heart exposed Delirium 
cordis is the only term which adequatel} describes the heart’s action — it was beating 
with all degrees of irreguiaritj and tremendous rapiditi A wound in the substance 
of the muscle of the right ventricle was obser\ed to be bleeding freely 
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The left index finger ^^as placed o\er the wound and a silk suture on a cur\ed 
needle was inserted passing through the substance ot the muscle A second suture 
was similarh inserted and firmh tied These two sutures seemed to control the bleeding 
from the heart A quantiU of blood and clots was carefulh e'vacuated irom the peri- 
cardial sac behind the heart and the pericardium closed with interrupted chromic 
sutures placed about one inch apart to allow for am serous discharge The chest-wall 
was sutured in lajers without drainage As accurate!} as possible the sixth and 
se^enth cartilages were replaced in their former positions The fifth cartilage which 
had been onginalh damaged, was sacrificed As the pleural cant} was being finalh 
closed It was \er\ interesting to see the lung expand Heart action became regular in 
a few hours 

An X-ra\ oi the chest taken on the eighth post-operati\ e da\ (Fig i), showed 
normal heart and lung shadows and no fluid in the pleural ca\it% Tlie wound healed 



Fig I Fig 2 

Fig I — X ra' of raUent s chest eighth pos*-operatn e da^ shovang normal heart and lung shadows 
Fig 2 — Pho ograph ot patient on nineteenth po=t operatii e da^ 

kindh and the patient was discharged on his nineteenth post-operatu e dat (Fig 2) 
The hospital chart showed an unusualh unetentful comalescence 

The man returned to his usual work ot furniture and piano mo\ing and was seen 
at intervals for the next few montlis April 19 1932 five and one-halt months alter 
the injurv an electro-cardiogram (Fig 3) was made b\ Dr Harold Pardee, who 
reported ‘ normal sinus rli\-thm Xormal A-\* conduction time Xeither right nor 
left axis devnation of tlie Q R S group The T w av e is in\ erted in lead one and 
tw o and is coronarv , indicating disease of the v entricular muscle ” 

The w riter w tshes to emphasize tw o points One is the fact that though 
not frequentl} met with m ordinan' cml practice injurj' to the heart should 
alwa}s be considered when dealing with penetrating wounds of the chest 
The other that in dealing with known or expected acute traumatic injuries 
of the heart some tv^pe of chondroplastic flap through an intercostal inasion 
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IS to be piefeiied In othei t}pes of heait singei\, as suggested b} CntleU 
in his chaptei on the Snigei} of the lieait and Pencaiduim in Dean Lewis 
Piacticc of Siiigeiy. the stcinum-sphtting incision which aioids entering the 
plema is ad^antageous In pcnetiating wounds of the heart, howe\er, in fai 
the gieatei iiumbei of cases the pleuial cavity has alieady been opened so 
that the chondi oplastic flap, modified to suit the mdiMdual case, gives a far 
moie expeditious and an easici mode of approach 

As a icsult of the above expeiicncc mteiest in the subject ot heait wounds 
was stimulated and the hteiatuie leviewed. bunging up to date a statistical 
lesume of the lepoited cases 

Di Rudolf Matas,- m his chapter on Suigei) of the Heait and Vascu- 



Tic 3 — llkctrocnidioRniii tnkin fuc iml t Inlf months nfttr iLCultut 


lai System m Keen’s Siugci}', piesents a most complete and inteiestmg 
liistoi) of the subject lie lenimds us that “The load to the heart is onl) 
two 01 tliice centimetics m length in a dnect line but it has taken singer) 
iieaily 2400 yeais to tiaiel it” Anothei inteiesting lesume is made b) Sir 
Chailes Ballaiice^ in the Biadshaw lecture on Surgei) of the lieart 

i'ilost wiiteis agree that Cappclan,^ of Noiwa), sutured the first human 
heait, unsuccessfully, in 1S95 In March, 1896. Fauna'’ of Rome was the 
second to attempt to sutuie a human heart liis patient also died In 
Septeinbei, 1S96, Rehn,^ of Fiankfoit. operated upon the thud reported 
case and the first to lecoiei 

In 1909, Peck,” of New^ Yoik, lepoited a successful sutuie of a wound 
of the light auricle and tabulated 160 piCMOusly lepoited cases of cardiac 
W’ounds tieated by opeiation 

In 1912, Pool,® of New' Yoik, rcpoited a successful suture of the left 
margin of the heart and tabulated sevent) -seven additional cases collected 
since Peck's publication 

In 1923, Smith,® of Atlanta, repoited tw'o cases one successfully and 
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the other unsuccessfully opeiated upon He tabulated fifty-eight additional 
cases 

In 1927, Schoenfeld,^® of Washington, reported a successful suture of 
a wound of the left ventricle in a child five years old who had fallen on a 
pair of scissors He adds twenty-five cases, all of which had been reported 
since Smith’s paper 

In a careful search through the literature since Schoenfeld’s publication 
we have been able to find fifty additional cases, including our own 

To the above may be added the fifty-eight cases mentioned by Sir Charles 
Ballance 111 the Bradshaw lecture These are reported by him as cases oc- 
curimg during the World War which were treated surgicall}'^ He does not 
tabulate the cases but states that there were forty-four recoveries and four- 
teen deaths, giving a mortality of 24 13 per cent 

Refeirmg to the above figures it would appear that there have been re- 
ported to date 428 cases, 233 of which recovered, 195 died, the mortality being 
45 56 per cent This agrees with the observation made by Guisevas,**’ in 
1929, that there had been reported 109 cases m the Russian literature, ninety 
Italian, eighty-three French, fifty Austrian, forty-eight American, eleven 
English, nine Scandinavian and three Swiss 

Other writers give a greater total number of cases, notably Dshanehdze,^^ 
who refers to “535 cases of injury of the heart treated surgically between 
1896 and 1921 with 44 per cent recoveiies,” and Toptchibasheff,^^ who states 
that “over 600 cases of cardiorraphy have been reported in the literature 
This discrepancy in numbers is undoubtedly due to a repetition of identical 
cases m different lists 

The following list is a resume of the cases we were able to find m the 
literature since the compilation made by Schoenfeld 

This list comprises fifty cases reported in the literature from all parts 
of the world Out of the total number of 428 reported cases, fifty-five were 
operated upon in America, with thirty-nine recoveries, an American mortality 
of 47 2 per cent 

The approach to the heart in practical^ all cases was made by means of 
some type of osteo-plastic or chondro-plastic flap, including a varying num- 
ber of ribs from the third to the seventh In none of these cases was the 
sternum-splitting incision, described by Cutler,^ employed 


Reports in Medical Literature of Wound of Heart 


Collected bv 

Total Cases 

Recovered 

Died 

Mortality 

% 

Peck (1909) 

160 

59 

lOI 

63 13 

Pool (1912) 

77 

42 

35 

45 50 

Ballance (1919) 

58 

44 

14 

24 13 

Smith (1923) 

58 

38 

19 

32 76 

Schoenfeld (1927) 

25 

16 

9 

36 00 

Ramsdell (1932) 

50 

33 

17 

34 00 

Totals 

428 

233 

195 

45 56 
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Cases Reported swee Sclioenjeld' s List 

LEFT VENTRICLE 


Surgeon 

Date 

Pt*- , »Se\ and Age 

Etiology 

Location 

Time 

before 

Op 

Type of 
Operation 

Drain 

Complications 

Result 

Jones''’ 

1923 ~AI ,33 

Stab w’d 
] vent 

70 min 

OF 5-6-7 


Rt pleural effusion, 
collapse 1 lung 

Died on 
table 

Graves''' 

1929— iM , 27 

Stab w’d 

1 vent 

I hr 

Costostern 

3-4-5 

yes 

! 


Rec 

Blalock''- 
1931 — M , 22 

Stab w’d 

1 vent 





Rec 

Bufahni"’ 

1926 — M , 32 

Stab w’d 

1 vent 


4-5 

yes 

Othei stab w’ds 
hemathorax 

Rec 

1926 — iM , 20 

Stab w'd 

1 vent 



^ yes 

j 

Stab w’d liver, 
pneumothoi a\ 

Died 

30 hrs 

Marline?'* 

1927— M 

Stab w'd 

1 vent 




D T 's, broncho- i 
pneumonia, inf 
costal cartilage 

Rec 

Kiszty'® 

1931 — M , 16 

Stab w’d 

1 vent 

I hr 

15 mm 

0 F 4-5-6 

1 

no 

! 

Pneumothorax 
mesenteric throm- 
bosis^ 

Rec 

Stocker'" 

1931 — M , 22 

Gunshot 
w’d 1 V 

1 

OF 3-4 

no 

Hema thorax, w’d 
mf , pleural effusion 

Rec 

Jakob"" 

1927 — ’M 

Stab w’d 

^ V 


0 F 3 - 4 - 5-6 


L pneumothorax, 
other injuries 

Rec 

Cantelmo"' 

1926 — M , 24 

Stab w'd 

1 V 

24 hrs 

Resect 6-7 

1 

! 

yes 

Precordial em- 
physema, pneumo- 
thorax 

i 

Died 

48 hrs 

Sudhoff"" 

1928--M , 18 

Stab w’d 

1 V 



no 

Rt -sided emphy- 
sema, bronchitis 

Rec 

von Seeman"" 

1929 — M , 19 

Stab w’d 

1 V 


Intercost 
resect 5th 

no 

1 

Inj 1 pleura , pneu- 
mothorax, 24 hrs 
p -0 I litre gas re- 
moved from 1 
pleura positive for 
Prankel's bac , 
staph and strept 

Died 

96 hrs 


10 
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LEFT VENTRICLE {continued) 


Surgeon 

Date 

Pts , Sex and Age 

Etiology 

Location 

Time 

before 

Op 

Type of 
Operation 

Dram 

Complications 

Result 

Cole^^ 

1927 — M , 30 

Stab w'd 

1 V 


i 

Resect 4-5 


Pericardial effusion, 
abscess medias- 
tinum , pneumonia 

Rec 

Allen^^ 

1928 — M , 32 

Stab w’d 

1 vent 


1 

■ 

Partial collapse 

1 lung 

Died 

Doughty^® 

1929— M , 25 

Stab w'd 

1 vent 

2 hrs 

Resect 

3-4-5-6 

yes 

Autopsy-clot about 
chordae tendinae 

Died 

Montsch^' 

1930 — M , 22 

Gunshot 
w’d 1 V 




Pneumothorax, 
hemathorax, 
atelectasis 1 lung 

Died 

96 hrs 

1930 — M ,27 

Stab w’d 

1 vent 


Rib retract 

1 

1 pneumothorax, 
hemathorax 

Rec 

T optchibasheff*^ 
1931— M , 16 

Stab w’d 

1 vent 

7 mm 

Resect 4-5 

yes 

1 pneumothorax, 
lung sutured, 
hydrothorax 
drained, fistula 
chest-wall 

Died 

3 mos 

1931— M , 26 

Stab w’d 

1 vent 

6 hrs 

Rib resect 

no 

Hemathorax, w’d 

I lung sutured 

9 
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RIGHT VENTRICLE 


Surgeon 

Date 

Pts , Se\ and Age 

Etiolog}’’ 

Location 

Time 

before 

Op 

Type of 
Operation 

1 

Di am 

1 

i 

t 

] 

Complications 

Result 

Engel-s 

1923— M , 17 

Stab w'd 
r vent 

several 

hrs 

Kochers flap 

yes 

Pneumothorax 

Rec 

Schoenbauer-® 
1924 — Ivl , 24 

Stab w’d 
r vent 

several 

hrs 

Resect 

3-4-5 

l 

1 

1 

Stab w’d conus 
pulm artery, em- 
bolism pulm arterj 

Died 

67 hrs 

NaegelP® 

1928 — M , 23 

Stab w’d 
r \ent 

‘several 
( hrs 

i 

Resect 

1 3 - 4-5 

no 

Pneumonia 

Rec 

Martinez’" 

1927— M , 27 

Stab w’d 
r vent | 



i 

1 


Rec 

LuccarellP’ 

1927— P , 14 

Gunshot 
w’d r V 1 

44 lirs 

1 

1 

Resect , 

3-4-5 ! 

{ 

\cs 

Empyema 

Rec 

Pfeiffer®- 
1928— M , 14 

Gunshot 
u’d r \ 

( 



yes I 

Hemathorax 

Rec 

Blackburn®® 

1924 — M , 22 

Stab w ’d 

r % 


OP 

1 



Rec 

Co\®’ 

1928 --M , 26 i 

Gunshot 

11 'd r V 

3 hrs 

1 

0 F 

! 


j 

i 

1 

Died 

48 hr'? 

Doughty®® 
1929--M , 25 

Stab w'd 

r V 

I hj hrs 

OF 3^-5 

1 

yes 


Rec 

Sherard,®® Stevens 
& Hutchins 
1928— P , 27 

Stab w’d 

r V 

20 min 

Rib resect 

i 

i 

yes 

Pleural effusion 
drained posteriorly 

Rec 

Nissen®® 

1930--M , 25 

Stab w’d 

r V 

25 mm 

Resect 4-5 
and sternum 


Rt empyema 

I Rec 

Ramsdell 

1932 — M , 41 

Stab w’d 

r V 

I }4 hrs 

Chondro- 

plastic 

4 - 5 - 6-7 

no 


Rec 
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LEFT AURICLE 


Surgeon 

Date 

Ptb , Sex and Age 

Etiology 

Location 

1 ime 
before 

Gp 

i 

1 

Type of 
Operation 

Dram 

Complications 

Result 

SimeonP" 

1925— M , 36 

Stab w’d 

1 auricle 

10 hrs ^ 

Resect 4-5 

yes 

Massive pleural 
effusion 

Died 

9 hrs 

Meier’* 

1930— M , 30 

Gunshot 
w’d 1 a 
and apex 

2 hrs 

Rib resect 

yes 

i 

W’d of pleura su- 
tured Autopsy 
showed chr endo- 
carditis, sub-dia- 
phragmatic hemor- 
rhage 

Died 

36 hrs 

Kosirev” 

1927— M , 25 

Stab w’d 

1 a 


mam 

no 

Stitch mf bilat 
pneumothorax 

Rec 


RIGHT AURICLE 


Puccmelld'' 

1925— M 

; Stab w’d 
r a 


Exp lap 1 

Resect 

3 - 4 - 5-6 

yes 

Pneumothorax, 

hemathorax 

Rec 

Bagroff’* 

1929 — M , 20 

Stab w’d 
r andl a 

3 hrs 

Resect 4-5 j 

no 

Wound of septum 

Died on 
table 
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STAB WOUNDS OF THE HEART 


MISCnLLANCOUS CASLi, 


Sin geon 

Date 

Age and Sex 

Etiology 

Location 

Time 
befoi e 
Op 

Type of 
Operation 

Dram 

1 

Complications 

Result 

0 ’Day« 

1927 — M 

Punct 

w’d 

SCI hrs 

OF 



Rec 

1927 — ]M 

Stab w’d 

6 lirs 

PF 



Rec 

Luthd-’ 

1926 — AI , n 

Gunshot 

w’d 



no 

Hydropencard 

1 

Ret 

1926 — AI 

Gunshot 

w’d 


i 

no 

! 

Rec 

SiineonT' 

1925— M , 16 

Stab w’d 


! 

Resect 4-5 

yes 


Rec 

[ 

1 

Farina''^ 

1930— F , 30 

Stab w''d 


Resect 6 

yes 

Hemathorax , 
malaria 

Rec 

1930— 


i 

[ 

j 

i \es 

I 

1 

I 

1 

Rec 

Giusevas-’’ 

1929 

Stab w'’d 

1 

1 

i 

1 

i 

Rec 

1 

i 

1929 

Stab w'’d 

[ 

1 

! 


! 

Died 
loth day 

Sudhoff22 

I928~A'I , 48 

Stab w’d 
epicar- 
dium 
pericar- 
dium 

! 


1 

1 

! 

I 

1 

Rec 

Wagner'**^ 

I926~A'I , 28 

Stall w^’d 
r V and 

I V and 
coronary 
art 

1 

iK i 

Adidsternal 



Died 

I hr 

Kingma-Boltjes'*" 
1928 — Al , 21 

Stab w'd 

I ^/2 hrs 

Extended 

laparotomy 



Rec 

Co\ 5 i 

1928— Ad , 26 

Stab w’d 
5 mm 
from cor- 
onary 
artery 

2)4 hrs 



Cardiac decompen- 
sation, pneumonia, 
staph pericarditis 

Rec 
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EDWIN G RAMSDELL 


MISCELLANEOUS CASES { conttliued ) 


Surgeon 

Date 

Age and Sex 

Etiology 

Location 

Time 

before 

Op 

Type of 
Operation 

Drain 

Complications 

Result 

Montsch^^^ 

Stab w’d 


OF 4-5-6 

1 

yes 

Hemopericardium , 

Died 

1930—^1 , 30 

pericar- 




pericarditis, portal 

72 hrs 


dium 




thrombosis, infarct 



Stab w’d 
rt auri- 
cle — not 
sutured 




liver 
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THE OPERATION OF CARDIOLA^SIS IN ADHESIVE 
PERICARDITIS WITH PICK’S SYNDROME=* 

By Morris H Piersol, M D , George C Griffith, M D , 
Floyd J O’Hara, MD 

AND 

AValter Estell Lee, MD 
OF Philadelphia, Pa 

Surgery of the heart and pericardium has become a leahty only in 
recent 3feais The belief of Aiistotle,^ who said, “The heart alone, of all 
visceia, cannot withstand serious injur}',” was still present m the minds 
of many as late as the end of the nineteenth centuiy Billroth,^ in 1883 
stated, “Let no man, who hopes to letain the respect of his medical brethren, 
dare to operate on the human heait” In 1896, Stephen Paget concluded 
“Surgery of the heait has piobably 1 cached the limits set J)y natuie to all 
suigeiy No new method or new discoveiy can oveicoine the natural dif- 
ficulties that attend a wound of the heart” Dining this tunc, howevei, the 
])i ogress of caidiac surger}' was not at an absolute standstill As eaily as 
1648 Riolanus^'* advised tiephining of the sternum foi diainage of the 
pericardium, but it was not until 1819 that Romeio’- of Baicelona pei- 
foimed the fiist successful pei icai diotomy 

Surgical iiiter\eiition, as a possibility for adhesive pericarditis was suggested In 
\\ eil “ in 189s He recognized the fact that, after the adhesions have reached the 
fibrous stage medical therapy is illusori, and said, “It wull one dn come w'lthm the 
proMiice of surgeri to deliver the heart from the shell w'hich strangles it” Pick” 
ga\e an impetus to a better understanding of cardiac pathologv w'hcn m 1S96 he 
explained a t\pe of cirrhosis of the Iner, due to a primary adhesive mediastmo-peri- 
carditis Pick drew' a rather fine distinction between polyserositis, and mediastino- 
pcricarditic pseudo-cirrhosis of the liver The latter entity has been called Pick’s 
disease 

Delorme" went a step farther than Well He made detailed obsenations on 
cadaicrs and found that it w'as possible to free the adhesions betw'cen the heart and 
pericardium, and m 1898, m numerous addresses at clinical societies of Pans, he 
proposed this tipe of operation He w’as not successful m having Ins w'ork recened 
with favor E\en as late as 1929, Lockw’ood" advised against this serious procedure 
Rem’" in 1920 is commonb' accredited as being the first to carry out the suggestions of 
Delorme although Sauerbruch’" as earh as 1913, operated upon a case m w'hich a portion 
of the pericardium was resected, with resulting freedom from symptoms 

One reason that the suggestions of Delorme W'ere not carried out was the proposal 
of a simpler procedure b\ Brauer” in 1902 Brauer’s operation consists of the removal 
ot several ribs and costal cartilages on the left side of the precordium This relie\cs 
the heart of pulling against a hard non-elastic bon\ framework and allows it to con- 
tract and pull against the soft parts of the chest w'all This type of operation was 
successfulK performed bi Professor Petersen, April 1, 1902 

Before deciding between a Brauer tape of cardiolasis, and a decortication of the 
heart as suggested ba Delorme it is iiecessara to recognize two distinct groups of 

* Read before the Philadelphia Academa of Surgera, kfaa i 1933 
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cases The commonly recognized type is that m which the pericardium is held firmly 
adherent to the chest wall by adhesions This fixation throws an added strain on 
the heart, and is apt to cause cardiac decompensation It is m this type of case 
that a cardiolysis, as suggested by Brauer, was supposed to be of benefit However 
m reaht.v, there is no cleai-cut distinction between these two groups of cases Volhard'” 
expresses the feeling that the difference lies more in the degree of contraction than in 
the type of adhesions Very seldom w'lll a simple rib resection give relief from the 
symptoms In view of the present advances m cardiac surgery w'e feel a Delorme 
decortication is as a rule indicated 

One gieat danget m operative woik on the pencardmm is the possibility 
of mjiuyiiig the pleiiia, which occurred in om fiist case In appi caching 
the peiicardium thiough the anteiioi cliest tvall, the attempt is made to 
leach the heait thiough the “tiiangle of safety” This is a small tiiangulai 
aiea, hist desciihed by Voenitch’" in 1897, uncoveied by pleuia and situated 
111 fiont of the peiicaidmm and beneath the steinuni (Fig 4) It is 
desciibed as extending fiom the level of the sternal end of the fouith nb, 
down to the junction of the gladiolus wnth the ensifoim The size of this 
aiea is extiemely vaiiable, depending ujion the size of the patient and the 
type of the thoiacic cage Oiii post -moi tern studies have showm that fie- 
quently the pleuia of the light lung extends acioss the pericaidmm to the 
left boidei of the stcinum Instances w'-eie found m wdiich the pleura of the 
light and left lungs oveilajijied in the mid-hne, as low as the level of the 
sixth costal caitilage, theieby gieatly complicating the opei alive appioach to 
the heait 

Bouine’’ mentions iwm othei dangeis that may be encounteied in opeiat- 
mg on the heait The fiist is that which may occur as a lesiilt of fiim ad- 
hesions to the chest wall and neighboimg tissues The second is the dangei 
of lekindlmg local mnammatoiy conditions by mechanical mteifeience 
This w'as a complication 111 the first case we ojieiated upon 

The tians-steinal aiipioach is a compaiatively easy w^ay to leach the 
heait, but does not give sufficient exjiosiiie Sjihtting of the sternum has 
been suggested, but the shock accomjianying such a pioceduie does not 
w^aiiant its use A chondioxiphoid approach was desciibed by Laiiey''^ 
in 1829 foi the dianiage of puiulent peiicaiditis Beck^ suggests the use of 
ail H-shaped incision Shipley^^ has devised a combined trans-sternal and 
chondroxiphoid appioach, and considers this to be the method of choice 
In this, the steinum is trephined just above the junction of the gladiolus 
and steinum, and a little to the left of the centie This opening is then 
enlaiged to the left and ujiward wuth rongeur f 01 ceps until the left lateial 
segment of the sternum and the ends of the third, fouith, fifth and sixth 
caitilages aie cut away This exposes the uncovered poition of the peii- 
cardium and the left maigiii of the pleuia The left pleura can then be 
leflected lateially and the peiicardium opened 

Case I — An adult male, J Me , age twenty-five, entered the Graduate Hospital of 
the University of Pennsylvania November IS, 1932, complaining of swHling of his legs 
and face He w'as m good health until 1925, at wdnch time he had bilateral pneumonia 
and wfas in bed twm wrecks There w'as no resulting incapacity, and he remained w'cll 
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for approximateh one jear Since 1926, he has had intermittent oedema of the legs 
which disappeared upon exercise In 1929 this cedema had increased and m addition, he 
had noticed a swelling of the face, present only; m the morning upon arising About 
1929, the patient began drinking heavily, becoming intoxicated three to four times a 
week At one time the cedema was so severe that he was admitted to another hospital, 
when the cedema subsided after one week m bed and he gamed fifteen pounds m the 
next SIX months At no time did he have any symptoms other than oedema and when 
admitted to the Graduate Hospital oedema of the face was present m the mornings and 
a pitting oedema of the lower extremities There was engorgement of the neck veins 
when recumbent, which remained full, with definite pulsations, when he was erect 
The lungs were essentially clear The heart was slightly enlarged to the left but other- 
vise normal, with a rate of 72, and blood-pressure 115/80 The liver and spleen were 
enlarged The liver was firm, not tender, and a sharp edge was easily palpable There 
was no evidence of ascites 

Shortly after admission, he was seen by Dr H L Bockus, who made the follow- 
ing note “The problem here is to explain the combination of dependent edema and 
edema of face which has been intermittently present for a number of years, which he 
states has been improved by exercise Studies at another hospital suggest the presence of 
myocardial changes, which if present nught account for the enlarged liver and spleen 
Cardiac s3'mptoms have never been marked The history of alcoholism, m association 
with a large, firm liver necessitates eliminating primary diffuse liver disease, but I 
can hardlj' account for the edema m the absence of ascites A true nutritional edema 
seems unlikelj m view of the seruru proteins and absence of history My impression 
IS that the etiological factor here may be simultaneously affecting the heart, liver, 
spleen and kidneys ’’ 

Because of a suggestive hj popituitary makeup, scarcity of hair, soft velvety skin, 
and abnormal distribution of fat, an X-ray examination of the sella turcica was made 
and It was found to be normal 

The venous pressure m both upper and lower extremities was 250 millimetres of 
salt solution Other laboratory reports were essentially normal The electrocardio- 
graphic examination showed a suggestion of coronary artery disease or pericardial 
adhesions Fluoroscopic examination showed fixation of the heart, with very little, if 
anv, excursion during contraction Films revealed the heart increased m size, with 
pleural pericardial adhesions chiefly on the right, and involving the right auricle to 
the greatest extent 

The case was studied b\ Doctor Griffith who, m a summation of the findings, 
noted “(i) Venous engorgement and dependent edema, with liver and spleen enlarged 
(2) Very little cardiac enlargement with negative physical findings (3) A lowered 
arterial tension (4) Historr of bilateral pneumonia (5) Increased venous pressure 
(normal no millimetres salt solution) With the above five facts, a diagnosis of con- 
strictive mediastmo pericarditis (Pick’s Disease) is warranted” 

The patient was operated on February 6, 1933, bv Doctor Lee Avertm anaesthesia, 
90 milligrams per kilo body weight was used, supplemented by gas-oxygen under posi- 
tne pressure given by Doctor Beach 

A curvilinear incision was made which started at the anterior axillary line over 
the second rib, curv'ed forward until it reached the middle of the sternum opposite the 
fourth rib, then curv'ed backward to the left until it reached the left costal arch at the 
seventh rib which was then follow'ed down to the anterior axillarj line 

The skin and muscles wxre dissected and reflected as a flap as far as the left anterior 
axillarv line The sternum and the second to seventh costal cartilages were thus ex- 
posed With a Hudson drill a trephine opening was made m the midhne of the sternum 
opposite the sixth costal cartilage This opening was enlarged until the periosteum on 
the under surface of the sternum was visible With this as a guide to protect the pleura, 
a channel was made in the sternum extending from the xiphoid to the level of the 
second costal cartilage The perichondrium was separated from the sixth costal cartilage 
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which was then excised as far as its junction with the rib In like manner, the fifth, 
fourth, third and seventh costal cartilages were removed 

The pulsation of the heart was then visible and an incision was made through the 
substernal periosteum opposite the sixth costal cartilage Fortunately, this incision 
entered the triangle of safety This opening was enlarged until the edge of the left 
pleura was exposed The pericardium was identified, grasped with two hemostats and 
incised The pericardial incision was then carried upward, making it possible to develop 
a line of cleavage between the pericardium and the left pleura The left pleura was 
gradually pushed awav from the pericardium until the mid-clavicular line was reached 
In the same way, the right pleura was reflected and by pulling the pericardium to the 
left it was exposed foi nearly one and one-half inches The pericardium was found to 
be quite adherent to the epicardium over most of the right and left ventricles, but at the 
apex a line of cleavage was developed, though the separation required considerable force 
At the apex and on the posterior surface of the heart there were ten to twelve fibrous 
bands about the size of the corda tendinse, measuring 2 by centimetres in length 
Theyj were easily divided, after which the inferior vena cava was exposed A piece 
about 6 centimetres in length and 3 5 centimetres m width was removed from the left 
half of the anterior portion of the pericardium, and during this excision a hole was 
accidentally made in the left pleura Doctor Beach increased the positive pressure of the 
gas oxygen anesthesia, which inflated the lung, visualizing the opening m the pleura 
and preventing collapse of the lung A mattress suture of linen successfully closed the 
pleural opening The right pleura w'as then dissected further away from the surface of 
the anterior pericardium and a strip 3 5 centimetres wide by 5 5 centimetres long was 
removed The boy’s pulse rate rose at this time and his blood pressure fell, and Doctor 
Beach advised against anj further surgery In removing a flap of soft tissues con- 
sisting of the perichondrium and interosseous muscles, the left pleural was again entered, 
but W'as immediately closed by mattress sutures of linen The skin and subcutaneous 
tissues w'ere closed w'lthout drainage by mattress sutures of dermol 

Anasthehc Notes by Doctoi Beach — “Avertin anesthesia 68 cc in distilled water, 
272 cc (90 mgm ) for 165 pounds, w'as injected and the patient w'as asleep m five 
minutes When the incision w'as made, nitrous oxide and oxygen was started and con- 
tinued for the balance of the operation During the operation for four-fifths of the time 
the mixture w'as below 75 per cent nitrous oxide and 25 per cent oxygen, the greater 
part of the time the mixture w'as 50 per cent of each The pressure was never above 
7 millimetres The blood pressure rose m the early part of the operation and remained 
fairly consistent The pulse w'as never fast, but became intermittent during the manipu- 
lation of the heart The lung pressure was easily maintained when the pleura was 
opened twice The patient reacted before leaving the table ” 

The post-operative course was quite stormy His progress was satisfactory until 
about the sixth post-operative dajq when there was a serous discharge from the lower 
angle of the wound The venous pressure at this time had fallen to 120 millimetres of 
salt solution A smear made of this discharge revealed Gram-positive diplococci in 
cocci in short change Later, culture showed streptococcus hemolyticus and staphylococcus 
albus We feel that a latent pneumococci and streptococci infection of the pericardium 
was stirred up by the surgical procedure The streptococcus and staphylococcus outgrew 
the pneumococcus m the culture media 

He developed an irritative cough the tenth post-operativq day, when physical and 
X-ray findings demonstrated a hydro-pneumothorax Thoracentesis of the left chest 
was performed, removing 800 cubic centimetres of purulent fluid A catheter was 
introduced into the pleural space, and the continuous type of closed drainage 
was instituted 

Closed drainage with hourly irrigation w'lth salt solution was continued for two 
weeks, at which time the X-ray examination showed complete drainage of the left pleural 
cavity About this time the lower angle of the wound separated and a purulent dis- 
charge started 
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Tliere was a gradual improvement for about one month but he then began to 
fail During this time a portion of the wound edges separated, and the heart could be seen 
m the depth of the w’ound Pus w'as aspirated daily from the cavity of the w'ound and 
the empyema In spite of blood transfusions and other sjmptomatic treatment, the 
patient died April 22, 1933, ten weeks after operation The venous pressure never rose 
above 120 millimetres of salt solution after operation 

At autopsj, It was found that there had been no regeneration of the ribs or costal 
cartilages The gaping wound opened into the open pericardial cavity The edges of 
the w'Ound m the anterior chest wall were smooth and granulations were present The 
cut ends of several ribs w'ere exposed and necrotic The pencardiunii on the left side 
W'as adherent to the chest wall, below', to the diaphragm and part of the chest wall, and 
on the right side to the under surface of the sternum There were no communications 
found betw'een the sac and the peritoneal cavitj or the sac with the left pleural cavity 
There w'as also present a chronic plastic pleurisy, right chest , ha:morrhagic infarcts, 
right lung multiple miliary abscesses, right lung , abscesses, right chest w'all , empj ema 
left chest , atelectasis, left lung , chronic adhesive pericarditis w'lth mvocardial degenera- 
tion multiple iniharv abscesses of the kidneys, and chronic passive congestion of 
viscera 

In addition to the impoitant surgical pioblems presented by Case 1 we 
feel that it was of exceptional medical mteiest, especially from the diagnostic 
standpoint It was necessaiy to explain the pecuhai type of oedema and at 
the same time to account foi the enlaiged hvei and spleen 

It will he lecalled that the man’s oedema was marked in the face evety 
moining after being lecumhent and by night the oedema had laigely dis- 
appeaied from the face only to become woise m the lower extiemities In 
short the degree of oedema and its location was modified by giavity The 
engorgement of the veins, especially of the neck and face, accompanied by 
marked mciease in v'enous piessuie made it evident that this oedema w'as 
due to some form of venous obstiuction and that this obstruction had to be 
situated so as to obstiuct the blood flow fiom both the supeiior and in- 
feiioi vena cava The logical place to look foi such an obstruction w'as 
the mediastinum 

The earhei thought that the oedema w'as of nephiitic origin had to be 
abandoned when it was found that the urine contained only small and 
vaiiable amounts of albumin fiom time to time that the kidneys were still 
able to concentiate well, that theie was no elevation of aiteiial pressuie 
and that theie w'as no mciease m the total non-piotem nitiogen of the blood 
and the uiea clearance w'as normal The diagnosis of hpoid nephrosis was 
untenable when the serum pioteins w'eie not reduced and the serum albumin- 
globuhn latio w'as normal even though there w'as a slight mciease 111 the 
blood cholesterol 

The examination of the heart w'as essentially negative , the heart was 
not enlarged, no murmurs w'ere heard, and theie w'as no arrhythmia, there 
was no evidence to justif}' a diagnosis of myocardial failure Therefore, it 
was umeasoiiable to explain the oedema on purely cardiac grounds 

The enlaiged liv'er might hav'e been responsible for oedema of the lower 
half of the body, but it could not account for the oedema of the face 
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Fuitheimoie, ni the abbcnee of ascites it seemed most impiobable that the 
hvei could be a caiisatue factoi of the oedema 

It seemed much moie plausible that the cedema, huge liver and spleen 
weie all the lesult of a common cause The diagnosis of constiuctive mech- 
astino-peiicaiditis aimed at by the cleai and taieful leasomng of Doctoi 
Stioud and Doctoi Giitfith was amply confiimcd by the lontgenological 
findings which showed maiked diminution in the intensity of the caidiac 
impulse because it was so bound down by pleuio-])eiicaidial adhesions the 
lesiilt of an old plastic pleuio-])eiicaiditis oi mediastimtis Theie was con- 
sideiable distoition of the light auiicle suggesting adhesions about the light 
auiicle which could leadily account foi the stasis in the gieatei venous cn di- 
lation On the basis of this conception, the enlaiged hard hvei and spleen 
could easily be explained as due to chi onic jiassive congestion On the othei 
hand, the histoiy of alcoholism could not be put aside and the possibility of 
the enlaiged hvei being the seat of a chionic hepatitis of toxic oiigin had 
to be consideied Such an opinion was stiengthened by finding evidence 
of hvei dysfunction, namely an incieasc in uiobihnogen (1-50) and im- 
panecl galactose toleiance, indicating paienchymal hvei damage 

The etiology of the chionic adhesive mediastino-peiicaiditis was un- 
doubtedly the se^ele pneumococcic pneumonia which this jiatient suffeied 
seven yeais befoie The fieciuency with which peiicaiditis complicates 
pneumococcic infections should be lemembered and this case fuinishes a good 
example of the seiious sequehe that may occiii 

Cask II — \Vhite male, R K, age thirteen, admitted, to the Graduate Hospital of 
the Umversitv of Pennsylvania January 10, 1933, with complaint of swelling in face 
and abdomen He was entirely well until 1929 About that time his parents first 
noticed that when the patient was cold, his lips became cyanotic Shortly afterwards, 
swelling of the abdomen was observed, then swelling around the eyes and face, 
while later pulsation and engorgement of the veins of the neck, and oedema of the 
ankles All of these symptoms had been intermittent m character until two months 
previous to admission, since which time they had been constant His right chest was 
tapped twice during the month of November and sterile fluid was obtained, but para- 
centesis of the abdomen was unsuccessful During the past three years, the patient had 
never been bedfast He was rather poorly developed His skin had an ashy appearance, 
with visible smaller superficial veins The lips were quite cyanotic His eyes showed 
a venous engorgement of the retinal veins An examination of the chest rev'^ealed a 
dullness to percussion at the basis of both lungs, with a suppression of breath and voice 
sounds Examination of the heart was essentially negative, with the blood-pressure 
90/65 The abdomen was large and protuberant Dullness to percussion in the flanks, 
and a distinct fluid wave regarded as positive evidence of ascites The liv'er was palpated 
and found to be smooth and firm There was a moderate amount of cyanosis of the 
feet and hands 

X-ray report of January 10, 1933 “There is a marked change m the cardiac 
silhouette which is now more or less tent-shaped, with considerable calcification present 
m the anterior inferior left lateral surfaces (Fig i ) The pleural pericardium is 
thickened and adhesive on the right, havung completely obliterated the right cardio- 
phrenic angle and the right costo-phrenic sulcus, with marked thickening of the pleura 
over the right lower lobe, and to a less extent over the entire right lung There is 
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also evidence ol slight thickening of the pleura of the left lower lung, partiallj obliterat- 
ing the left costo-phrenic sulcus (Fig lA ) 

“The definite findings therefore are an old, fairly well-organized and calcified, 
pleural pericarditis with the involvement chief!} in the areas above noted, and with an 
old pneumopleuritis m both bases, with much more thickening at the right base than 
at the left This is the kind of case in which surgical intervention is to be considered 
Because of involvement of the pleura and the historv of ascites this case might be one 
vv'hich falls in that group of polyserositis and even after surgical removal of a portion of 
the pericardium, mav go on to rapid formation vutiating whatever surgical procedures 
are attempted ’’ Dr J G Cohen 

The electrocardiographic examination showed myocardial degeneration, but no 
marked inversion of T\ T' and T“ waves as one would suspect in this degree of peri- 
cardial damage This study showed absolute fixation of the heart The cardiac output 
vv'as estimated as ii cubic centimetres per stroke volume His venous pressure was 240 
millimetres of salt solution Other laboratory studies were essentially normal 



Tic I — (Cvse HR K) The ventricles Fig lA — Case II showing effusion in right 

surrounded and strangled b> a calcified shell of pleural cavit> 

lieriCTrdium 


Doctor Griffith saw the patient January 26 and stated “Because of apparent pleural 
thickening and ascites, and the very marked calcification of the pericardium, I suggest 
postponement of anv surgical procedure” On a later date, January 28, he made a 
further note “After careful discussion of the entire problem with the patient and his 
parents thev have asked that the pericardium be explored to determine whether some- 
thing could not be done to release the heart from its sac of calcified pericardium ” 

I list opcialwii — The patient was operated on Februarv 22, 1933, at the Graduate 
Hospital bv Doctor Lee Under avertm anesthesia, using 90 milligrams per kilo of bodv 
weight supplemented b} gas-ox}gen anesthesia given b} Doctor Beach, a curvilineal 
incision was made which started at the anterior axillar} line over the second rib, curved 
forward until it reached the middle of the sternum opposite the fourth rib, then curved 
backw ard to the left until it reached the left costal arch wdiich w as followed dow n to the 
anterior axillarv line (Fig 2) This incision was carried through the skin and sub- 
cutaneous tissues and the sternum when the dissection was carried outward, detaching 
the insertions of the pcctoralis major and minor muscles until the anterior axillarj line 
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was reached The periosteum ol the anterior surface of the sternum was then dissected 
awa} and the sternum was drilled with a Hudson burr in the mid-line and at the level of 
the sixth costal cartilage, to the depth of the posterior layer of the periosteum Three 
openings of this type were made in the sternum, the upper one being at the level 
of the third costal cartilage These openings were connected by removing the interven- 
ing bone with rongeur forceps After completing this channel in the centre of the 
sternum the left half of the sternum was removed until the costal cartilages were 
reached At this point the perichondrium and the periosteum of the fourth costal cartilage 
and nb were separated, both anteriorly and posteriorly, and all of the fourth costal 
cartilage and about i centimetre of the fourth rib were removed Following this 
the third costal cartilage was removed 
Then the fifth, sixth, and seventh costal 
cartilages were removed, all subperichond- 
rialh Although the lungs could be seen 
through the transparent parietal pleura m the 
intercostal spaces, the pleura was not opened 
Incision w'as then made through the remain- 
ing posterior layer of the periosteum of the 
sternum at the lei el of the sixth costal 
cartilage, and this incision w'as separated 
with the blunt points of the hemostat when 
the right pleura immediately bulged through 
this opening The patient w'as receiving posi- 
tive pressure bj the McKesson gas-ox\gen 
apparatus and this made possible a demon- 
stration of the position of the right pleura 

The boy’s condition at this time w’as 
critical and Doctor Beach felt that we could 
not complete the operation and that w'e 
had better stop and do it in tw'O stages 
This w^as in agreement wnth Doctor Lee’s 
judgment and that of Doctor Flick, w'ho 
W'as watching the procedure The edges 
of the w'ound w'ere approximated w'lth inter- 
rupted dermal sutures and no drainage w'as 
employed 

Doctor Beach, who gave the anesthesia, 
noted a sudden reaction to avertin before 
operation commenced This cj'anosis cleared upon the administration of oxygen and 
nitrous oxide During the remainder of the operation, the patient was maintained with- 
out cyanosis The percentage of gas was nitrous oxide 50 to 75 per cent and oxygen 
SO to 25 per cent The pulse was intermittent, especially as the ribs w'ere being stripped 
and pressure w'as made upon the heart The positive pressure used w'as not over 5 
millimetres at any one time The patient reacted immediately upon withdraw’al of 
the ansesthetic 

The second operation was performed on March 22, 1933 Our judgment in stopping 
the first operation when we did seemed to have been justified by the stormy recovery 
which! followed During the first two or three daj's post-operatively he complained bit- 
terly of the atmospheric pressure on his chest There was respiratory embarrassment, 
the respirations becoming rapid, the cyanosis increased and he had a definite cough 
which, of course, was very painful' because of the wound m his chest wall At the end 
of a week he seemed to have recovered from the acute symptoms and then he developed a 
fever which was unexplainable There w'as no infection m his w'ound and apparently 
no accumulation of fluid His fever gradually subsided after three or four days and 
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during the next ten days he rapidly improved, regaining his normal morale, but the 
fluid in his right chest increased, the ascites also increased and a definite oedema of the 
scrotum, which was much more marked than at any previous time Immedicateb 
following the operation and for possibly two weeks there w'as very definite pulsation 
of his precordium, but this graduallj' decreased and when examined on March 21 
there was no visible pulsation of his precordium There was no fall in the venous pres- 
sure follow'ing this Brauer type of operation, remaining at 240 millimetres of salt solution 
Second of’ciation, Maicli 22, — Under avertin ansesthesia, using 90 milligrams 

per kilo of body w'eight, supplemented by gas-oxvgen aiiccsthesia given by Doctor Beach 
Doctor Lee reopened the incision of the wound made at the first operation, and developed 
a line of cleavage and a flap of skin, subcutaneous tissue and muscle was separated b\ 
blunt dissection from the underlying tissues of the chest wall To our surprise and mis- 
fortune It was found that cartilage had been reformed by the perichondrium w'hich we 
had allowed to remain, but not the bone Thus instead of exposing the pericardium as 
we had hoped, it was necessary to practically' do the operation over again under more 
difficult conditions than had existed at the primary operation An incision w’as then 
made in the posterior layer of the periosteum of the sternum and again the right pleura 
bulged through this incision However, by using a blunt periosteal elevator, w'e were 
able to develop a line of cleavage between the periosteum and the pleura, w'hen the 
periosteum was incised from the level of the seventh costal cartilage to the third, and 
the parietal pleura, first of the right lung and then of the left lung, w'as dissected aw'aj 
from this periosteum The pleural surfaces were now'here adherent, and the positive 
pressure of aiiccsthesia given by Doctor Beach beautifully demonstrated the position 
of these pleural membranes and made it possible for us to avoid injuring them A 
great deal of time w'as spent in dissecting the pleura aw’ay from the periosteum and 
intercostal tissues, but this w'as accomplished for a distance of about 5 centimetres to the 
right and the left of the incision in the pericardium It was found that the right pleura 
came over to the left edge of the sternum, where it met the left pleura as far down as 
the level of the fifth costal cartilage At this point they separated, making a circular 
area of about 2 centimetres (Fig 3) m diameter which was free of pleura, but below' 
this they met again, so that instead of having a triangular area of safety from w'hich to 
approach the pericardium, we had a circular area of about 2 centimetres in diameter The 
pericardium was then incised and it w'as found to be about 3 millimetres in thickness and 
to contain so much calcium that it was impossible to cut it with the scalpel, and 
scissors had to be used The longitudinal incision w'hich was made in the calcified 
pericardium allowed for the herniation of a very thin membrane which resembled 
the endothelial tissue of the pleura This membrane seemed to have fluid beneath it 
It was possible to separate this membrane from the under surface of what was taken 
to be the calcified pericardium, so that the true epicardium w'as at no time exposed 
This longitudinal incision was continued upward until the level of the third costal 
cartilage w'as reached, beyond which level there w'as no calcification, and it was con- 
tinued downward as far as the diaphragm Grasping this calcified pericardium with 
forceps. It W'as possible to dissect, by means of a blunt periosteal elevator, the firmly 
attached pleura of the right lung This dissection w'as carried to the right for a distance 
W'hich permitted the removal of a section of 4 centimetres in w'ldth This removal 
started at the upper angle of the longitudinal wound and was earned to the right beyond 
the area of calcification, but when the diaphragm was reached the calcification appeared 
and felt very much like the surface of a tiled pavement The left pleura was then 
dissected awav from the pericardium in the same manner as the right, but a wider 
section, 5 centimetres in breadth, was remov'ed from the left side (Fig 4 ) The pleura 
was not injured in the removal of either of these sections of tissue Before the removal 
of this calcified tissue, one could not see the pulsation of the heart although it could be 
felt The pulse rate was 124 and Doctor Beach said that the patient was beginning to 
show the effects of the surgical trauma The systolic pressure was 70 and the diastolic 
was 50 With the release of the strangling pressure of this calcified shell the systolic 
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pressure rose to no and the pulse rate fell to go and the general conditions dramaticalh 
improved Of course with the lenioval of the calcified membrane the heart expanded 
and bulged through the opening made in the pericardium The heart was not em- 
barrassed at all, except at one time when we were removing the calcified tissue from the 
left ventricle in the onlj area m which it seemed to be intimatelv adherent to the thin 
endothelial membrane which has been previously described Everv time we made an 
attempt to remove this calcified tissue the heart would stop and it required a number 
of attempts before the line of cleavage was found, but it was finally accomplished without 
tearing this endothelial membrane Our explanation of this endothelial membrane was 
that the calcification had taken place in the fibrous layers of pericardium and that the 
endothelial layer, or inner surface of the pericardium, was separate from it (Fig 4 ) 
The patient’s condition was really very much better after the removal of this calcified 
membrane than at any time during the operation, so that it was possible to dehberateh 
and carefully close the wound (Fig 5 ) In addition to the figure of eight dermal 



Fig 5 — Calcified pericardium removed at operation 

sutures and ^ertlC'll mattress sutures, four tension sutures with rubber buttons to pro- 
tect the tension points were used to close the wound No drainage was emplo3ed 

Anccsthctic Notes by Doctoi Beach — “The patient was cjanotic before the avertm 
was injected but this cyanosis did not increase He reacted when ether avas applied to 
the chest (ether used m cleansing skin) Nitrous oxide averaged around 75 to 25 per 
cent , and at times reached 50 per cent oxygen The pulse was weak and irregular 
\\ith not much aariation in pulse pressure The heart action was embarrassed when 
pressed upon The a\hole cardiac picture improved after the pressure of pericardium was 
released He reacted well before leaving the operating room ’’ 

Post-operatn e recover3f \\as very satlsfactor^ Patient was slight^ nauseated the 
first da3 He complained of some pressure on chest, but in no wise as severe as after 
the first operation On the fourth post-operatn e da3, a bulging was noted over the upper 
part of incision m ^\hlch there was considerable fluctuation A needle was inserted 
and 15 cubic centimetres of ciear fluid were remo\ed This, most likely, was peri- 
cardial fluid Examination chemicalh was essentialb negative, upon culture it was 
found to contain staph3 lococcus albus which was most probabh a skin contamination 
On April 8, he de\ eloped an upper respiratori inlection which soon cleared up 
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moved is distinctly shown by the defect now present in an area about 6 centimetres in 
length, bj about 4 centimetres m width ” (Fig 7 ) 

Dr Griffith reports October 5, 1933, “very great improvement The blood-pressure 
has climbed to normal His heart rate is 80, and there is no evidence of increased 
\enous pressure The liver is barely palpable, and the spleen cannot be palpated There 
is no oedema of the extremities His mother states there is the greatest difficultj in 
keeping him from playing actively with the other boys ’’ 


The second case piesents many features of inipoitance to the internist, 
although the diagnostic and therapeutic problems involved differ from those 
met with m the first case 

For some time before 



this patient came under 
observation m the hos- 
pital it was lecognized 
that he was suffering 
with ascites, a large hvei , 
and bilateral pleural in- 
volvement At that time 
from physical signs alone 
it was impossible to 
demonstiate with cer- 
tainty the existence of a 
chronic mediastino-peri- 
carditis This is not in- 
frequently the case and 
the lecognition of chronic 
pericarditis often de- 


^ pends upon keeping in 

^ mind the possibiht}' of 

111 its presence In this in- 

stance the existence of a 
^ chronic mediastino-peri- 
. . M cardial lesion was 

Tig 7 — (Cise II ) R K X ny taken four weeks after StrOllgly SUSpectcd be- 
opention, showing the defect of the window remo\ed from the fl-io 

calcified pericardium cause 01 tiie early occur- 

rence of persistent ascites 

with an enlarged smooth livei before any marked oedema of the ankles w'as 
obserted and the development of pulsating engorged cervical veins Avith 
swelling and cyanosis of the face, the symptoms indicative of superior as well 
as of inferior caval obstruction 


It remained for later X-ray and electrocardiographic studies to confirm 
this suspicion The former clearly show'ed the presence of a thickened calci- 
fied pericardium binding dowm the heart and causing distortion of the normal 
cardiac silhouette as well as pleuro-peiicardial adhesions and bilateral pleurisj 
with a right-sided effusion Although the electrocardiogram failed to show 
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the inveision of the T wave in all leads that would be expected in such an 
extensive chionic pericaiditis, it did deinonstiate fixation of the lieait 
Added evidences of peiicaidial constiiction were the diminished caidiac out- 
put and the marked mciease m venous piessure It was, theiefore, possible 
to deinonstiate m this patient the two distinctive signs of a chionic con- 
strictive peiicaiditis, namel)% fixation of the heait and an enlaiged livei 
with ascites out of piopoition to the oedema of the legs 

Aftei it was determined that chionic constrictive peiicaidial changes 
were piesent in this patient, the diagnostic pioblem then to be settled was 
whethei the fundamental difficulty was peiicardial, with the pleuial exudate, 
hepatic enlargement and ascites all secondaiy to the circulatory obstruction 
brought about by the peiicaiditis, or whether the peiicaidial and other 
changes weie but part of a polyseiositis 

In constiictive peiicaiditis the hepatic veins may easily be obstiucted so 
that hepatic enlargement, congestion, and finally some degree of chionic 
hepatitis with ascites lesults This condition desciibed fiist by Pick m 1896 
IS often lef erred to as Pick’s disease or mediastino-peiicarditic pseudo-cir- 
rhosis of the hvei Polyserositis, on the other hand, is a diflferent condition 
although the two diseases have frequently been confused m the past and may 
coexist Polyserositis is associated with a chronic perihepatitis m which the 
capsule of the liver becomes tremendously thickened, giving rise to the so- 
called sugar-icing appearance The condition involves little, if at all, the 
liver paiencliyma The process apparently starts as a low-giade chronic 
mflammatoiy leaction of the peiitoneum about the diaphragm and uppei 
abdomen and gradually involves the peiicardmm and one 01 both pleuial 
cavities The similarity of the two conditions and the fact the mediastmo- 
pericarditis may lesult from polyserositis makes it obvious that they are not 
easily to dififerentiate Perhaps the two conditions are not essentially dif- 
ferent 

On the other hand, from the standpoint of surgical tieatment it would 
seem worth while to try to draw a distinction between the two conditions 
In Pick’s disease, if the symptoms are primarily the result of peiicaidial 
constriction, cardiolysis would seem to offei moie hope of lelief than in 
polyserositis in which the chronic mflammatoiy process continues even if 
compression of the heart is tempoiaiily relieved 

It was for this reason that operative procedures in the case under discus- 
sion weie undertaken only after careful study and deliberation The suc- 
cessful result reported and the marked improvement in the boy’s S3miptoms 
would seem to justify amply the operation and indicate that 111 this case we 
weie concerned more with Pick’s syndrome than with a true polyserositis 
What the etiology of the constrictive pericarditis was m this case is not 
clear The commonest cause of a chronic adhesive pei icarditis is a preceding 
acute rheumatic infection In this instance there was no history of iheumatic 
fever and no evidence of endocaidial involvement On the other hand, in 
earlier childhood a mild or atypical rheumatic infection may have occuned, 
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as IS so often the case, and a slight acute pericarditis may easily have gone 
unrecognized There was no evidence in this patient of tuberculosis another 
common cause of chronic pericarditis He had never had pneumonia which 
was responsible for the pericarditis in the first case It is undeniably true 
that a number of cases of chronic pericarditis develop from no discoverable 
cause In this group probably a low-grade streptococcic infection of unknown 
origin IS at the root of the trouble Such may have been the case in this 
patient On the whole, however in view of the early age of onset, the 
widespiead occurrence of the rheumatic state, and the absence of any demon- 
strable focus of infection, it seems more than likely that in this patient, the 
constrictive peiicarchtis and its tiain of dire symptoms was the result of a 
iheumatic infection 
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SURGERY OF THE INFERIOR VENA CAVA^ 

CLINICAL AND EXPERIMENTAL STUDIES 

By W>vltm vn Walters, M D , and James T Priestley, M D 

oi Rochisier, Minn 

iiioM Till niMsioN OI sunn in of tup \i\io titnic 

Although the mfeiioi vena cava is not often distuibed suigically, occa- 
sionally it may be opened, and in such event satisfactoiy hemostasis must be 
secured The vena cava is most often entered, eitbei intentionally or othei- 
wise, during the couise of opeiation on the right kidney In theoiy moie 
than in piactice, numeious operative piocedures on this vessel have been sug- 
gested foi the cuie oi alleviation of vaiious diseases Most of these proposed 
opeiations appeal theoretically sound, although in leahty they remain laigely 
conjectural and aie of doubtful clinical value It is of inteiest, however, to 
consider such pioceduies in the light of the piesent-day status of vasculai 
siirgei)’’, as undoubtedly they constitute a field foi investigation For exam- 
ple, anastomosis between the mfeiioi vena cava and portal vein, pieferably 
without ligation of the poital vein, if peifoimed in the eaily stages of portal 
cirrhosis, might conceivably eliminate injuiy to the hvei and simultaneously 
pi event hsemoiihage fiom an engoiged vaiix developing secondary to the 
intrahepatic obstiuction of the poital vein This opeiation was performed 
successfully in man by Rosenstein ’’’ in 1912, and has been undei taken occa- 
sionally since that time, howevei, it still lemains of undetei mined clinical 
value 

Ltleiatuic — Laflont Houel and Feiiaid^ lepoited nine cases in which 
the infeiioi vena cava was ligated neai the souice of its oiigin, eithei with 01 
without opeiation on the pelvis, foi the tieatment of seveie pueiperal uteio- 
pelvic phlebitis Five of the nine patients suivived the opeiation and recov- 
ered from the pueipeial infection Complete ligation of the infeiior vena 
cava has been lepoited by many obsei veis,“ usually as a pioceduie of neces- 
sity in removing malignant tumois of lenal or other origin Pfaff^® leviewed 
nineteen such cases from the hteratuie m which the moitahty was 32 pei 
cent, and Makaschew’~ repoited eighteen cases, with an unfavoiable outcome 
ni 33 per cent Wakefield and C W Mayo,^’ m a caieful clinical and patho- 
iogical study of obstruction of the infeiior vena cava distal to the renal veins, 
concluded that the deep collateral cii dilation is usually adequate to compensate 
for occlusion of the vena cava at this level General experience tends to indi- 
cate that ligation of the vena cava below the level of the left renal vein (pro- 
vided the right kidney has been removed) if the patient is m fair general 
condition, usually will be followed by the development of adequate collateral 

* Read before the Central Societ}'^ for Clinical Research, Chicago, Illinois, October 
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circulation If, however, the vena cava is ligated above the site of entrance 
of the left renal vein at the time the right kidney is removed, death will occui 
in almost eveiy instance Following complete ligation of the inferior vena 
cava there is usually temporary oedema of the lower extremities, and if the 
patient is a woman there may be an increase in the menstrual flow for a few 
months Patel and Peycelon,^" in France, and Dannheisser,’’ in Germany, 
who have had both clinical and experimental experience in this field, regard 
ligation of the vena cava as the procedure of choice m many cases in dealing 
with injury to this vessel below the left renal vein Other observers consider 
that, in most injuries of the vena cava, complete ligation of the vessel is 
unnecessary and usually not desirable Although Horsley^® has shown that a 
single catgut ligature placed around one of the laiger arteries may only 
temporarily occlude the flow of blood in this vessel, the lumen of the vena 
cava will not be leestablished in sufficient time to prevent a fatal outcome 
owing to congestion of the kidneys and lesultant lenal insufficiencj'^ 

Excellent lesults have been leported by suturing the vessel, or by the 
application of laige smooth forceps which are left m place i s Most 

suigeons are of the opinion that sutuie is piobabl)'^ the ideal procedure, but 
they regard the use of clamps as a good substitute when circumstances do not 
permit accurate sutuiing Partial oi lateial ligation and packing with gau/e 
have been tried in some cases with unsatisfactoiy results 

Although clinical experience in suigery of the infeiioi vena cava has been 
somewhat limited, expeiimental investigation with operative procedures has 
been moie extensive Approximately fifty-five yeais ago, EcU fiist described 
the technic of anastomosing the portal vein and inferioi vena cava, in the 
performance of what is now called Eck fistula In the original operation 
desciibed by Eck, two rows of sutuies were used and the stoma was estab- 
lished with the use of scissors There have lieen many modifications of this 
method Mann, in working out the fiist satisfactoiy method for removal 
of the mammalian livei, has developed a simjihfied technic based on the use 
of the cutting sutuie described by Fischler and Schrodei ® He uses only one 
row of sutures, performs the opeiation without clamps, reduces the length of 
tune necessary to establish the anastomosis, and obtains highly satisfactoiy 
results with a low mortality rate ® By ligating the vena cava on the cephalic 
side of the stoma, and subsequently ligating the portal vein at its site of 
entrance into the liver, complete hepatectomy may be perfoimed after a peiiod 
of a few weeks, with no appreciable disturbance in the venous return from 
the abdomen and lower extiemities In endeavoring to evolve a simplified 
preliminary technic for hepatectomy, Maikowitz demonstrated that two-thirds 
of the vena cava of the dog could be ligated at the original operation, usually 
without any demonstrable ill effects As anomalies in small venous tributaries 
are common, considerable individual variation among the animals was 
encountered 

Expcrimcnfal JVoik — In an effort to evaluate clinical suturing: of the vena cava, as 
occasionallj performed in conjunction A\ith right nephrectomj', expennieiits were conducted 
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on clogs In one senes of animals a longitudinal cut was made in the vena cava and 
hiemorrhage was promptly arrested by the application of smooth-jawed curved forceps 
A mattress type of suture was then applied directly underneath the clamps, which were 
then removed In the second series of animals, the flow of blood in the vena cava was 
first occluded by placing serrefine clamps on the vessel above and below the exposed area 
A segment of the vein was then excised and the defect repaired by a single row of No o 
oiled silk sutures The vessel was reduced to approximately half of its former size by this 
procedure The serrefine clamps were then removed, and before the wound was closed the 
suture line was inspected to determine whether bleeding was completely controlled From 
fort} -eight hours to four weeks after operation, the animals were killed and a careful 
examination made The segment of the vena cava at the site of the former operation was 
remoced for gross and microscopical inspection Both series of animals were operated 
on without mortality 

In each animal a satisfactor\ lumen was present in the vena cava, and m none was 



Fig I I'lG 2 

1 10 I — Section throuKh the wnli of the \ena cm foitj eight houis following suture of the \essel 
Ccllulai activit) is most apinrcnt m the ichentitn, surrounding the sutuie material 

i’lc 2 — Marked fihroblast/c imhferition in the <id\entitja of the vena cava forty eight hours fol 
lowing operation 

there extensive thrombosis In the animals killed early following operation there was a 
small thrombus, densely adherent on the mtimal side of the suture line This was never 
sufficiently large, however, to reduce materially the lumen of the vein It subsequent!} 
underwent organization and cicatrization, as evidenced by the specimens examined later 
The lungs were examined carefully but pulmonary infarcts or emboli were not discovered 
Although we did not attempt to make an exhaustive study of the healing processes m 
the vena cava, serial sections through the site of operation were made m each case for 
ttiicroscopical study Besides the usual hematoxylin and eosm stain, van Gieson s and 
Mallory-Heidenhain’s stains were used for more careful observation of the connective 
tissue In the sections removed forty-eight hours after operation, the cytological reactions 
directed toward healing were apparent in the adventitia by centres of fibroblastic prolifera- 
tion (Figs I and 2), which apparently arise around the smaller blood-vessels m this outer 
coat These cells subsequently migrated toward the suture line At that time there w'as 
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no sign of healing in either the intima or the media Four or five days later an aggressive 
cytological response was present A wedge-shaped formation of fibroblasts and poly- 
morphonuclear leucocytes was found growing into the gap between the cut surfaces of the 
mtima and media (Fig 3 ) These cells apparently arise largely from the proliferative 
collection seen originally in the adventitial layer It is likely, however, that the media and 
perhaps the intima may contribute m part to this cone of tissue as both of these layers were 
thicker and more cellular than normal There was evidence of cellular activity in the intima 
which suggested that proliferating cells from this layer grow out over this wedge or plug 
to form the new intimal layer Likewise the media showed aggressive reaction b> the 
presence of polymorphonuclear leucocytes which were engulfing remnants of necrotic 
tissue At this time recovery was well advanced, muscle bundles were forming m the 
media and new fibrous tissue was found m the adventitia Two weeks after operation the 



Fig 3 Fig 4 

Fig 3 — Connective tissue cone protruding as a bud shaped projection \Mthin the lumen of the 
\ena cava, seven dajs following incision and suture of this \essel 

Fig 4 — Reestablishment of smooth intimal surface and celluHr reaction surrounding sutures foui 
teen days following operation on the vena ca\a 

surface of the intima was smooth, but not completely covered with endothelial cells There 
was a firm fibrous foundation for further healing in the media (Fig 4 ) 

Four weeks following operation, recovery was complete in that the cut surfaces were 
firmly united (Fig 5 ) Although large numbers of migratory cells were still present, 
the opposing surfaces of the media were securely^ united with muscle and fibres of connec- 
tive tissue Cicatrization appeared practically complete 111 the adventitia and repair of the 
mtima was almost concluded (Fig 6 ) The silk suture had not absorbed, and there was 
some evidence of a low-grade reaction surrounding it 

Chmcal Conside7atwns — Intentional Opening of the Vena Cava — Delib- 
erate incision of the vena cava may be indicated in the removal of a neoplasm 
which has invaded the renal vein and extended into the vena cava Obviously 
if this portion of the growth is not removed, it is merely a question of time 
until a portion of it will become dislodged and be carried into the pulmonary 
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cli dilation, giving use to widespread metastasis Evidence of metastasis may 
occui soon aftei the removal of a hypernephroma m cases in which the pre- 
operative rontgenogiam of the thoiax had been negative 

Technically, deliheiate opening of the vena cava foi the purpose of remov- 
ing malignant tissue is not unusually difficult, provided the proper equipment 
foi vasculai suigeiy is available The presence and extent of the growth 
within the vessel must first be detei mined The flow of blood in the vena 
cava IS then stopped by placing sei refine clamps or small rubber-covered 
clamps, similar to Doyen foi ceps used on the stomach, above and below the 
malignant extension in the \essel Aftei lemoval of the kidney the renal 

aitery is securely ligated and the 
lenal vein is explored Any rem- 
nants of tumor tissue are then 
gently removed If, duiing the 
process, a portion of the wall of 
the vena cava is removed, this may 

c 


> 
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Fig s Fig 6 

Fig s — C omplete formation of endothelial lining on the intimal surface of the \ena 0 ^%”! 
tMent> eight dajs following operation 

Fig 6 — Interior of the lena caia, reieahng the smooth intinnl surface twent> eight d'i>s 
following suture 

be repaired with a specially prepared silk suture The rubber-covered clamps 
previously placed on the vena cava aie removed and the operation is concluded 
as in performing any nephrectomy Deliberately opening the vena cava in this 
manner does not usually offer the difficulties often encountered when the open- 
ing is accidental Occasionally it is not necessary to open the vena cava for 
the purpose of removing a papillary neoplastic extension as the growth may be 
pushed back with the fingers into the renal vein and removed with the kidney 
Two illustrative cases follow 

Case I — Projection of hypetnephioina lemoved ftom vena cava Bleeding contioHed 
with sutiae A woman, aged fifty-three 3'ears, who registered at the clinic May 2, 1932, 
gave a long history suggestive of duodenal ulcer In the course of physical examination 
a large, movable mass was discovered in the region of the right kidnej Rontgenograms 
of the stomach revealed an obstructing duodenal ulcer Urological examination revealed 

171 





WALTERS AND PRIESTLEY 


that renal function on the left side was normal but was markedly reduced on the right 
side From the pj^elographical evidence of deformitj, the diagnosis of tumor of the 
lower pole of the right kidney was made 

Because of the obstructing duodenal ulcer, posterior gastroenterostomy was performed 
May 7, 1932 Two weeks later, following an uneventful convalescence from the gastric 
operation, right nephrectomy was done for what proved to be a hvpernephroma with exten- 
sion into the renal vein and vena cava (Fig 7 ) The renal capsule was extremely 
vascular, containing many veins one centimetre in diameter The kidney was greatly 
enlarged and a portion of the tumor could be felt extending through the renal vein into the 
vena cava After the kidney was removed, a soft rubber-covered Do>en clamp was placed 
across the lower portion of the vena cava, an opening made in the latter and the tumor 
tissue extracted The opening in the vena cava was temporarily closed with curved clamps 
and then sutured with an oiled silk suture The operation was concluded in the usual 



Tig ~ — Hjpeinephiorm of light kidney mill extension into vena ca\a, renioted fiom 

Case I 

manner A transfusion of 500 cubic ce itimetres of blood and 450 cubic centimetres of 
acacia was given 

Convalescence was without event and the patient left the hospital on the eighteenth 
day Six weeks later the patient returned for a course of deep Rontgen-ray therapy , she 
was m excellent general condition at that time 

Case II — Pafullaiy piojectwu of tight Iiypei iiephi otiia lemovcd fioiii vena cava 
A woman, aged seventy-two years, registered at the clinic December 7, 1932 She stated 
that her general health had always been good until one year previously In the last j'ear 
she had lost weight and strength Recently she had noted occasional attacks of unnarv 
frequency, but no other localizing symptoms Her weight was 197 pounds 

Phjsical examination revealed a large, firm, rounded mass in the right renal area 
suggestive of an enlarged 1 ight kidney The urine was normal except for an occasional 
erjthrocyte Urological investigation demonstrated that the left kidney was essentially 
normal, and that there was a deformity visualized pyelographicallj^ in the right kidney, 
suggestne of pobcjstic disease or neoplasm A diagnosis of right renal tumor was made 
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December 14, 1932, right transpentoneal nephrectomy was performed for hyper- 
nephroma On mobilization of the kidney, which was approximately three times normal 
size, it was found that the tumor involved primarily the lower pole and had extended 
into the vena cava Bj squeezing the inferior vena cava at its juncture with the renal 
vein, the projecting part of the tumor was pushed into the renal vein and entirely removed 
with the kidney It was not necessarj to incise the vena cava Three ligatures were 
placed on the renal pedicle and the operation was concluded m the usual manner Explora- 
tion of the left kidney did not reveal abnormality 

Post-operative convalescence was without event and the patient left the hospital on 
the thirteenth day after operation Apparentl} she has been in good health since then 

Unintentional Opening of the Vena Cava — With few exceptions, the vena 
cava IS opened unintentional!}^ onl} when the right kidney is being removed , 
the greater length of the left renal vein helps to obviate this occurrence during 
left nephrectomy This accident happens most often m two types of cases 
(i) those in which a badly inflamed, atrophied, pyonephrotic kidney which 
may ha^e been subjected to pievious nephi ostomy is being lemoved, and (2) 
those m which a renal neoplasm is being lemoved In these cases the lenal 
pedicle IS shoitened, infiltrated and difficult to isolate The kidney, secondar} 
either to inflammatory or malignant changes, lies close to the vena cava and 
may be adherent to it at one or more points Unless extreme caie is exercised 
when such a kidney is mobilized the vena cava may easily be tom Certain 
proceduies aid m avoiding this undesirable occuiience 

A subcapsular type of nephrectomy is paiticulaily helpful m dealing with 
a pyonephrotic kidney Mobilization of the kidney is greatly facilitated by 
first stripping the capsule, thus minimizing the danger of injuiing adjacent 
structures The capsule is pushed back to the renal hilus, where it is incised 
to aid isolation and clamping of the pedicle Unfortunately, m ceitain cases, 
particularly m tubeiculous or malignant disease of the kidney, subcapsular 
nephrectomy is not feasible as it is important to remove the capsule and as 
much surrounding fatty tissue as possible m order to avoid leaving infected 
or involved tissue behind In dealing with a malignant renal tumor, on the 
other hand, appioach through a transverse or right rectus incision materially 
increases exposure and thereby reduces the hazard of injury to the vena cava 
Cabot,^ who generally employs this type of incision 111 opeiating on leiial 
neoplasms of any magnitude, considers it far superior to the usual postero- 
lumbar route He feels also that the chance of peritoneal contamination is 
minimal To avoid unintentional opening of the vena cava it is helpful to 
use only the gentlest manipulation in mobilization of the kidney Excessue 
trauma 111 the dissection or undue traction on the renal vessels may leadily 
cause a rent in the vena cava Performance of the maximal amount of dis- 
section possible under diiect vision will also obviate many undesiiable acci- 
dents It IS far more desirable to consume a little extra time by a slow, care- 
ful and gentle dissection than by haste to make an accidental rent 111 the 
vena cava 

Accidentally injuring the vena cava, in peifoimmg nephrectomy, usually 
occurs 111 one of three ways (i) inclusion of a portion of the lessel m the 
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lower clamp on the renal vessels, (2) tearing a portion of the vena cava 
which IS adherent to the kidney, as the latter is mobilized, in which event the 
openings may be multiple, and (3) avulsion of the renal vein at its site of 
entrance into the vena cava by undue traction on the renal pedicle Careful 
and gentle manipulation with adequate exposure usually will prevent this acci- 
dent, however, because of the numerous operative difficulties which some- 
times arise it is really surprising that it does not occur more frequently 

The position of the opening in the vena cava will vary according to the 
factors responsible for the opening, which may be either above the entrance 
of the renal vein, at the point of its entrance, or below this level Occasionally 
it may occur at all three levels, which is the most undesirable accident pos- 
sible Openings high in the vena cava, just below tbe liver, are the most 
difficult to repair because of their inaccessibility 

Caung jot Opening in the Vena Cava Made Unintentionally — ^Two 
methods of treatment may be mentioned immediate control and permanent 
control of bleeding The first intimation of the accident is the gushing of 
dark venous blood from somewhere 111 the depths of the wound which rapidly 
obscures vision As W J Mayo'"* pointed out in 1914, when considering 
accidental injuries to the descending portion of the duodenum during re- 
moval of the right kidney, one should restrain any immediate impulse to 
apply clamps blindly to structures submerged m blood The vena cava will 
not be accurately caught at the site of the tear, and the duodenum, which is 
nearby and m this region relatively fixed, may be clamped and later give 
rise to a duodenal fistula The pressuie m the vena cava is low, and the 
bleeding may be readily controlled by digital piessure or compression be- 
tween the fingeis After the bleeding is stopped and tbe field is cleared 
by sponging, efforts must be made to ariest the htemorrhage permanently If 
the kidney has not yet been removed, this should be accomplished with dis- 
patch while bleeding from the vessel is controlled temporarily with the fingers 
Five different methods have been advocated for the permanent control 
of bleeding from the vena cava (i) packing, (2) partial or lateral ligation 
(3) complete ligation at one or more levels, (4) application of clamps which 
are left in place, and (5) suture of the tear Attempted hemostasis by 
packing the wound with gauze is one of the least desirable procedures In 
most cases reported in the literature in which this treatment was used, the 
termination was fatal Partial or lateral ligation of the vena cava is likewise 
not very satisfactory The opening in the vessel must first be clamped with 
forceps and then ligated As can readily be seen, the torn edges of the 
vena cava tend to retract and may easily slip out of the ligature Nineteen 
cases of complete ligation of the vena cava with six deaths were reviewed 
by Pfaflf,^® who maintained, contrary to most opinion, that this procedure 
IS usually the one of choice The ligatures must be applied below the entrance 
of the left renal vein or death by uraemia is almost inevitable If the patient 
IS m fair general condition and the ligature is placed properly, complete oc- 
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elusion of the vena ca\a frequently may not cause undesirable effects other 
than tempoiaiy oedema of the lower extremities It is at best a drastic and 
usually an unnecessary procedure Undei conditions existing at the time of 
operation it ma) be difficult to determine the exact level of entrance of the 
left renal vein into the vena caA a 

Accurate application of large, smooth-jawed, curved clamps to the defect 
in the vena cava is one of the most common procedures and also one of the 
most satisfactory After the operatne field has been cleared one or more 
clamps may be applied securely The clamps are surrounded with iodoform 
gauze and left m place The handles of the clamps are tied securely with 
fishlme and then protected externally with a box placed over the wound 
They are undisturbed for one week, at the end of which time they are gently 
undamped with a minimal amount of motion Twelve to thirty-six hours 
later the exudation of serum around the vena cava will have loosened the 
clamps somewhat from the walls of the ^essel and they may then be removed 
w ithout resultant bleeding 

Suture of a tear m the vena ca\a is probably the ideal means of controlling 
haemorrhage from this vessel While bleeding is still controlled with digital 
pressure, tv o serrefine clamps or small thm-bladed rubber-covered clamps are 
placed on the ^essel, one above and one below the opening These clamps 
effectually control bleeding and the finger may then be removed Under 
clear vision, the defect in the wall can be carefully sutured, using a speciall} 
prepared, oiled, silk suture embedded m the end of a small flexible straight 
needle A long, light-weight needle holder facilitates suturing Covering 
the suture line with a pad of fat, as advocated by W J Mayo, adds to the 
security of the closure W’hen this type of closure can be accomplished, it 
affords, we belle^e, the safest and most conservative procedure, and for these 
reasons is the method we prefer whenever it is applicable 

Case III — Unintentional opening of the vena cava dining tight nephrectomy foi 
pyonephrosis Bleeding controlled zmth clamps A man, aged fifty-five jears, registered 
at the clinic September 28, 1927, stating that right-sided abdominal pain had developed 
four weeks previously for which an emergency appendectomy had been performed else- 
where Five days later he began to have chills, fever and frequency of urination These 
symptoms had persisted to the time of admission 

On admission, the patient was acutely ill and immediately hospitalized He had a 
septic t>pe of fever, ranging as high as 104 5° F , during the ensuing few days Cultures 
of the blood showed the presence of Gram-positive cocci There was an indefinite, tender 
mass in the right flank Urological investigation revealed obstruction to the right ureter 
five centimetres above the bladder The diagnosis of acute right pjonephrosis was made 
The calue for urea in the blood and the function of the left kidney were normal 

October 6, 1927, right nephrectomy w^as performed Acute purulent pj elonephritis 
was present, and the kidney was surrounded bj’' considerable perinephritis, as evidenced bj 
the friable, oedematous, perirenal tissues The kidney ^^,as half again normal size and 
the ureter twice normal size The renal pedicle vas unusually short and in eleiatmg the 
kidne\ the vessels of the pedicle and apparentlj a portion of the \ena ca\a were torn 
In order to obtain better exposure, subperiosteal resection of the twelfth rib was per- 
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formed The bleeding vessels were secured with six large curved clamps which were 
left in place The clamps were surrounded with iodoform gauze and the wound was left 
open A transfusion of 500 cubic centimetres of blood was given while the operation 
was being concluded 

Post-operative convalescence was somewhat prolonged but uneventful Four days 
after operation the forceps were loosened and twelve hours later they were removed 
Eight days aftei operation the gauze pack was removed The wound was closed several 
weeks later 

The patient was seen again in June, 1928, at \%hich time his general health was excel- 
lent, and the left kidney functioned normally Slight residual cystitis remained He 
returned m September, 1932, complaining of slight pain in the left renal area Obstruction 
low m the left ureter, found at this tune, yielded readily to manipulative dilatation The 
patient’s health has since been excellent 

Case IV — Unintentional opening made m the vena cava dining icnioval of a neo- 
plasm fiom light Lidncy Bleeding coiiti oiled zvitli siilitte and clamps A man, aged 
thirty-three years, registered at the clinic March 10, 1933, with the complaint of repeated 
attacks of pain in the right flank during the last seven vears Gross hiematuria had 
occurred four or five times during this interval Recently the hiematuria recurred and 
was more persistent 

The right kidney was enlarged and palpable Rontgenogram of the kidneys, ureters 
and bladder disclosed multiple scattered areas of calcification m the right renal area 
Considerable distortion was noted on retrograde and intravenous urography in the lower 
calices of the right kidney The left kidnev functioned normally The diagnosis was 
made of neoplasm of the right kidney with calcification 

Right nephrectomy was performed March 15, 1933, for a large (fourteen by twelve 
by seven centimetres) papillarj, calcareous, degenerating adeno-caremoma, graded I 
Exploration through a posterolumbar incision disclosed a large kidney containing numer- 
ous cortical abscesses The kidney was densely adherent to surrounding structures and 
there were numerous engorged veins in the perirenal tissues The kidney was gradually 
mobilized and separated from the retroperitoneal duodenum wnthout injury to the latter, 
how'ever, several openings w'ere made in the vena cava when the adhesions between this 
vessel and the kidney w'ere separated Bleeding was controlled by digital pressure and 
then large, curved clamps were applied The lower opening in the vessel w'as carefully 
repaired wnth an oiled, silk suture and the clamps were removed from this region A 
higher tear in the vena cava, however, was too inaccessible for satisfactory suture Five 
curved clamps w'ere left in place on this portion of the vessel A transfusion of 500 
cubic centimetres of blood and 400 cubic centimetres of acacia was given at the conclusion 
of the operation 

Convalescence was wnthout event The clamps were loosened one week later and 111 
twelve hours they were removed wnthout resultant bleeding The patient left the hos- 
pital on the sixteenth day after operation in good general condition 

Summary — Theie ate few definite indications for opeiation on the in- 
feiior vena cava During the course of right nephiectomy this vessel may 
be opened either intentionally foi the purpose of removing a papillary piojec- 
tion of a renal neoplasm, 01 unintentionally, duiing mobilization of a densely 
adherent kidnev The methods of dealing wnth tears 01 incisions m the vena 
cava are considered Experimental observations on healing in the wall of 
the vena cava, following suture, are reported The possibilities for future 
investigation in operating on the vena cava are mentioned Four illustrative 
clinical cases in which the vena cava was opened are presented in abstract 
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SFNIOB SURGEOV TO ST JIVniv’s 1IOSPIT4L FOR DISEASES OF Till BOH EL 

This curious and rare disease has received considerable attention in 
recent years, partly because of the difficulty experienced in finding any satis- 
factory method of treating it, and partly because of the veiy marked tendency 
there is for the unfortunate victims to die of cancer It was first described 
by Virchow^ m 1863, and Harnson Cripps- described a case in 1882 Al- 
though the disease has accumulated a ver}'^ considerable literature, most of 
the authors^ ® have meiely given details of individual or collected cases and 
described the symptomatology and results The majonty have failed to draw 
any distinction between cases of polypi in the colon resulting from irritative 
or infective causes, and the cases here considered, of multiple adenomatosis 
of the colon occurring as an hereditary disease complex, which form a distinct 
disease entity, quite separate in origin fiom the cases due to an infective cause 
In 1927 an excellent paper appealed m the British Journal of Surgeiy 
by J H SainU in which he reviewed all the hteiature on the subject of polypi 
of the intestine He attempted to divide the cases of multiple polypi of the 
colon into two classes, those due to ulceration and those which are not He 
rightly pointed out that the cases associated with ulceration, which were 
described as colitis polyposa by Virchow, Struthers, and others, are not true 
adenomata, but glandular hyperplasia Many authors have described these 
cases and attempted to prove that the adenomata resulted from inflammation 
or some form of local irritation, such as the presence of parasites A good 
deal of confusion has arisen from the failure of many authors to distinguish 
between those cases of apparent multiple tumois resulting from severe ulcera- 
tive colitis, and the true cases of multiple adenomata where no ulceration 
or inflammation is piesent, and this confusion even exists m most pathological 
museums The appearance of tumois in old cases of ulceratne colitis is due 
to islands of inflammed mucous membrane left behind bj'- the ulceration It 
IS very evident, if specimens are carefully examined, that these apparent 
tumors are not true adenomata A very excellent review of the whole litera- 
ture of these curious cases was made by Dr Cuthbert Dukes^ in the Cancel 
Revietv for April, 1930 In it he reviewed all the literature since the publica- 
tion of Harrison Cripps’ cases in 1882 

One of my chief objects in writing this paper is to point out that theie is 
a definite disease entity, called "Multiple Adenomata of the Colon” which 
occurs as a familial disease, and is quite independent of any similar conditions 
produced by infection or ulceration This disease is in a similar category to 
hasmophiha, albinism, brachydactyli, deaf-mutism and other similar hereditary 
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conditions, which are handed down from one generation to another either as 
Mendehan dominants or recessnes Since 1925 a great deal more care has 
been taken to trace the family histones of these cases and it is now thoroughly 
established that multiple adenomatosis or polyposis is an inheritable disease, 
which IS transmitted b}'- both sexes, and attacks both sexes it appears to be 
a Mendehan dominant An interesting point m connection w ith it is that the 
children are not born with it, but tend to de\elop the condition about the 
time of pubert}’- This is particularly interesting from a genetic point of view, 
and m this respect it differs from most of the well-known hereditary diseases 
While m most cases the disease first develops at puberty, or in early adult 
life, in a few cases it does not develop till considerably later One of my 
cases,^ a man of thirt}-nme, was ver}'- carefully examined by me ^\lth the 
sigmoidoscope because I knew he came from a family uith the disease, and 
I found his colon quite normal Yet four years later this patient, when 
again examined, was found to exhibit the disease in a i\ ell-marked form, 
and a sister of his has recently de\ eloped the disease at the age of thirtj- 
seven I have nerer seen a case m an infant, nor is there, I believe, any 
authentic case on record The adenomata do not appear as a rule to form 
before puberty, and m this respect it differs from many other hereditary 
diseases although there are other abnormal conditions showing the same 
peculiarity Thus hereditary optic atrophy comes on about puberty and 
hereditar)' amaurotic family idiocy first shows its appearance at from five 
to seven years of age 

It IS only comparatively recentl}’- that our knowledge of biology had given 
us the clue to the origin of such conditions, but there can be no doubt that 
in the near future this type of disease, or abnormality, will receive a great 
deal more attention, both from medical men and from research wmrkers than 
has hitherto been the case, since such conditions fall into a class of their owm, 
and so to speak belong to an entirely new'^ chapter in the book of medical 
knowdedge, a chapter w^hich w^e ha\e only just begun to read In the light of 
modern biology we are now able to explain such conditions as this, and 
although to some people the explanation maj^ appear fantastic, it will soon 
be a w^ell recognized factor in medicine 

A change, or mutation, has taken place in the genes of some induidual 
who has not personally exhibited the diseased condition, but who has passed 
the mutated genes on to his descendants We cannot trace the origin of this 
disease, but in the case of haemophilia w e can with fair certainty say that the 
mutation occurred m some ancestor of the Coburg Royal family some tw o or 
three hundred years ago Friedreich’s ataxia appears to have arisen m one 
of the Swiss valleys sereral generations ago, but w^e are only just beginning 
to study these hereditary diseases from the genetic standpoint, and the time 
at wdiich they started cannot be fixed with any accurac} from the a%ail- 
able data 

It can be defimtel}' asserted that adenomatosis is an example of gene 
mutation There are numerous other examples of diseased conditions, w Inch 
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Fig I — Author s case The woman to whom the arrow 
points has had colectomy performed 
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Fig 2 

Jig 2 — Author’s case The individual to which the arrow points has had coIectoni> performed 
and IS the only surviving member of the family that can be traced 

Fig 3 — Zahlmann’s case Note that the woman to whom the arrow points had been married 
before to a man free from the disease and she herself was presumably free and had two healthy 
children by him Her four children by her second husband (who suffered from adenomatosis and 
died from cancer) all developed the disease 
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Mile or female found to be suffering from adenomatosis at the time of recording 
the case 


Male or female not suffering from adenomatosis when examined or, if not 
eximined, free from any suspicious sjmptoms of adenomatosis 
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Individuals whose sex is not recorded 

Members of the family of whom no record is available 

Signifies ‘dead” and the number following states the age at death, e g, 
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Fig 4 — Key to Conventions ti'ed in Pedigree Charts 
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must also be considered as the lesult of mutations, and so far veiy few have 
been carefully studied from this point of view When a mutation of the 
genes has taken place, the results may appear m succeeding geneiations 
either as dominants or recessives If as a dominant the condition will tend 
to occur 111 every generation, but if the disease is a recessive it will only be 
seen when both parents cany the mutated genes, which may not occur foi 
very many generations, and then the hereditary factor is very likely to be 
missed 

The genetic origin of several of these cases of adenomatosis has now 
been carefully traced, and no one who studies these family histones can 
doubt that the condition is definitely hereditary 

As already stated the condition is not found m infancy We must, there- 
fore, conclude that the hereditary factor is the susceptibility of the epithelial 
cells of the large intestines to pioliferate at a certain age In most cases this 
age appears to be about the age of puberty, most of the patients first exhibit- 
ing symptoms at ages from about twelve to twenty The result is the forma- 
tion of numerous simple adenomata thioughout the large intestine The 
actual number of adenomata m any individual case is often quite uncountable 
The other feature of the disease which is of particular interest is that aftei 
a certain time theie is a very marked tendency for one or more of the adeno- 
mata to form the staitmg point of a malignant adeno-carcmoma A caieful 
microscopic study of some of these cases shows that the tumors do not sud- 
denly become malignant, but that one small portion only of the tumor changes 
Its character and becomes a cancer and that this gradually spreads until it has 
destroyed the remainder of the simple tumor This tendency for the simple 
tumors to become malignant is very marked m this disease, so much so, that 
practically all the patients develop carcinoma sooner or later, and mostly at 
quite an early age In a few cases several of the adenomata become malig- 
nant simultaneously The probable explanation of this secondaiy malignant 
change is that the rapidly prohfeiatmg tissue, of which there is an enormous 
quantity m the numerous adenomata, affoids a great opportunity for another 
mutation for malignancy to occur in the lapidly leproducmg cells of the 
adenomata We know that all adenomata are liable to undergo malignant 
change and it follows that if there are a very large number of adenomata the 
chances of a mutation for malignancy of the somatic cells will be veiy much 
greater The particular interest of these cases lies m the fact that neithei 
the adenomata nor the cancer which is supei imposed at a latei time aie 
hereditary m any strict sense The hereditary factor which is passed on 
from one geneiation to another as a Mendehan dominant is the susceptibility 
to excessive proliferation of the epithelial cells of the colon 

I do not propose to discuss at length the symptoms of the condition, nor 
the diagnosis The symptoms are those of ulcerative colitis, with mucus, 
diaiihoea and blood, and the diagnosis is easily established b} an examination 
With the sigmoidoscope Quite recently we ha\e been trying at St Mark's 
Hospital, and they have also been trying at the Mayo Clinic, to find a technic 
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which will make it possible to demonstrate the condition by means of X-ray 
enemata, so that the actual extent of the disease in the colon can be discovered, 
as the sigmoidoscope only makes it possible to see the condition as far as the 
lower end of the colon That it has been found possible to demonstrate the 
condition with X-iays will be seen by this photograph (Fig 5) which is 
reproduced from a photograph made by Doctor Henderson the radiologist 
at St Mark’s Hospital So that it should be possible now not only to make 
a diagnosis of the condition, but to tell with fair certainty the extent of the 
lesion 111 the colon 

Tieatment — To turn to the question of treatment This is an extremely 
difficult mattei The importance of being able to do something is obvious 
since the vast majority of these patients with multiple adenomatosis die from 

cancer at a very early age, and the 
^ tendency to secondary development 
of cancel is so great that anything 
that will tend to prevent it would 
seem to be justifiable It is, I think, 
obvious to anyone looking at the 
specimens that no treatment short 
of complete colectomy can be of any 
avail, and even that cannot com- 
pletely eradicate the disease, as sev- 
eral of the adenomata will still re- 
main in the rectum The latter can, 
however, be removed locally, as 
they occur, by keeping a careful 
watch upon the patient Complete 
, colectomy, which will have as a rule 
i to be earned out in a young person 
J between the ages of eighteen to 
twenty-five is a very serious and 
mutilating procedure, and may not 
f these cases are left untreated they will 
almost certainly die of cancer at an early age, so that drastic measure would 
seem justifiable The following case well illustrates this 

The patient was a servant girl, aged eighteen, who vias sent to me by a doctor 
m the Midlands She had typical adenomatosis involving the rectum and the whole of 
the colon up to the caecum She was so young that I hesitated to do a complete colectomy 
and I, therefore, sent her home and wrote to her doctor asking him to keep a watch on 
her He sent her back to me four months later, as he considered she was so much 
worse that a colectomy was justifiable On examining her again on her return I found a 
large carcinoma had developed in the rectum since she had been seen four months 
previously The tumor was nearly three inches across and had already perforated the 
bowel wall and invaded the deep lymphatics, although four months previously there had 
been no sign of it when she was examined In order to try and save her life I had to 
do a colectomy of the greater part of the colon and the whole of the rectum She re- 
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covered from the operation and is well one and one-half years later, but the prognosis 
IS not good 

The fit St case of colectomy for adenomatosis was, I believe, performed 
by Doctor Lilienthal in America The operation was done m thiee stages I 
performed my first colectomy for this condition m 1918, and I have m all 
done four complete colectomies for this disease All the patients were young 
women under twenty-four years of age at the time of operation, and at the 
present time they aie all alive and well, but they have to be examined every 
SIX months, as there is a tendency to recuirence of the adenomata m the 
rectum When these tumors are discovered they are removed locally either 
by diathermy or by the application of nitric acid The first patient operated 
upon fifteen years ago is still in good health, although all her bi others and 
sisters, aunts and uncles, have died, those who did not die in infancy having 
died of carcinoma Hei sister, two years younger than heiself, died of 
carcinoma six years ago The operation, therefoie, would seem to have been 
more than justified in her case 

In one case an attempt was made to deal with the condition by means 
of X-rays The patient was given deep X-ray therapy to the whole of the 
colon The result was to make him very unwell for a time and he was some 
six months recoveiing The effect of the X-iays upon the tumors was that 
they appeared to stop growing, or at any rate they giew much more slowly 
for a time, and some appeared to be turned into fibrous tumors, although 
three years later he still had extensive adenomatosis and the tumors appeared 
to be again growing Further treatment with X-rays was not considered 
justifiable in view of its compaiative failuie on the first occasion 

Unsatisfactory as it may seem, complete lemoval of the colon would 
appeal at present to be the only method of treatment foi these cases that 
IS worth considering 

These cases have all now been watched for a consideiable time, and it is 
evident that the absence of a colon does not prevent satisfactory nutrition, as 
none of them have exhibited any peimanent loss of weight, and two at least 
have put on weight Slight looseness of the bowels is present m all of them, 
but in none is it sufficient to cause any serious inconvenience 

SUMMARY 

(1) Multiple adenomatosis of the colon is due to a gene mutation inherited 
as a Mendelian dominant, for excessive proliferation of the epithelium of 
the colon at about the age of puberty 

(2) The chief danger of the condition is that secondary carcinomatous 
change takes place m the adenomata which results m death from cancer at 
an early age 

(3^) The only treatment that seems to have any chance of success is early 
complete colectomy, followed by local renlo^al of the tumors in the rectum 
at SIX monthly iiiteivals 
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(4) With this treatment patients can live for long periods free from 
symptoms and are protected from developing cancer 
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SURGICAL TREATMENT OF VARICOCELE 
Br Jose Loxdhes, M D 

OF Rio de Jaxeiro, Brazil 

SCBGEON or THE CE\-TR.U, N AVAL HOSPIT KU 

The stnking number and ^arleU■ of therapeutic procedures resorted to 
in the treatment of A'ancocele are not m keeping, in our opinion ith the large 
number of cases of this affection, which should unquestionabh' arrant the 
following of a uniform set of guiding principles for its treatment In military 
circles, this fact is of particular importance since varicocele is a frequent cause 
of disability', and surgical treatment is of paramount importance Some sur- 
geons prefer the radical operation, while others are opposed on general prin- 
ciples to operative interference m exceptional cases onh 

The operations usually performed can be placed m tv o groups ( i ) Those 
designed to act directly on the ^ancosed veins of the pampiniform plexus, 
and (2) those which seek to promote a simple suspension of the varicose 
plexus either by resection of the scrotal sac, or by the simple suspension of 
the testis 

Lecene belie\ es that one should not operate on the varicocele and that, even 
m those cases in which special circumstances require surgery, an extensive 
section of the scrotum should be done avoiding resection of the veins as much 
as possible When, hov ever venous section is absolutely necessary , he advo- 
cates extirpation of the anterior \enous plexus and fixation of the lover 
stump to the inner pillar of the external inguinal ring Because of the blood 
stasis, all authors advocate the simple suspension of the testis, either with or 
vithout the associated ligation or extirpation of the veins Our experience 
vith a considerable number of cases of all kinds has led us to adopt a uniform 
procedure, from vhich ve depart only on special occasions Suspension of 
the scrotal sac by^ means of suspensories, as adwsed by most authors, is a 
practice v hicli should be abandoned as unsanitary and ineffectual We are in 
laAor of conserving the varicosed veins, because their excision often increases 
impotence if it already^ exists, and may'’ give rise to atrophy of the testis or 
hy drocele 

The method adopted by us consists, therefore, in a suspension of the tes- 
ticle, by means of an operatic e technic v Inch is easy , quick and apparently 
harmless and which, more than any other procedure offers possibilities for 
an efficient suspension The ample section of the scrotal sac is a common 
procedure its effects are nevertheless transitory and the distention of the 
scrotum quickly' recurs Fixation of the testis to the inner pillar by' a silk 
or any other kind of ligature is folloved by one of the two folloving alterna- 
tives either the testis remains directly attached to the pillar and may suffer 
the consequences of compression against the ischiopubic ramus or it v ill hav c 
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been pushed dow n and held just below this bony structure supported by the 
ligature, w'hich w'hen absorbed allow^s the testis and the varicose plexus 
to return to their original position The technic of the fixation of the testis 
by means of the inverted tunica vaginalis gives rise to the same disorders, in 
addition to requiring the forced eversion of the tunica \aginahs, without any 
more lasting results 

These facts have led us to adopt the following method, the efficiency of 
w'hich has been tested m a large number of cases This consists m suspension 
of the testicle by means of a flap cut from the fascia of the external oblique 
muscle (Figs i and 2) which is folded downwards, its pubic insertion remain- 
ing attached (Fig 3) and its loose end being fixed to the testicle, just below' the 
ischiopubic bone (Fig 4 ) The resistance of the strip of fascia, together 
w'ith the fact that it wull not stretch, guarantee the lasting suspension of the 
varicose veins, and counteract the distention due to dependency, thus decreas- 
ing stasis and presenting all the advantages afforded b} suspension of the 
scrotal sac, but m a safer manner The opening made m the fascia of the 
external oblique is sutured (Fig 4), after one has assured himself that the 
external inguinal opening has retained a proper diameter (Illustrations by 
Sahador Olneira ) 
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GENITO-ANO-RECTAL LYMPHOGRANULOMATOSIS OF THE 

MALE 

By Waldemar E Coutts, M D 
or Santiago, Chile, S \ 

FROM THE SOCIAL HYGIENE DEPARTMENT OF THE CHIIE PDDLIC HEVLTH SERMCE 

During many years after the studies of Larsen, and especially of 
Fournier, inflammatory strictures of the rectum were considered to be of 
syphilitic origin (ano-rectal-syphiloma) The absence of syphilitic infection 
the negative serological tests in most patients and the inefficacy of anti- 
syphilitics in the treatment of this condition, awakened suspicions as to the 
true importance of syphilis as an etiological factor The formation of 
abscesses and fistulse in the perineal and para-anal regions, and the discovery 
of giant cells in the inflamed tissues gave origin to the tuberculous theory, 
which could not hold' its own and was very soon substituted by the gonoi- 
rhceal theor}? (ano-rectal gonorihoea) The absence of gonococci in the 
purulent lectal secretion determined a new change in the manner of esti- 
mating this syndrome and great importance was awarded to the traumatic 
factor, due to anal coitus Much has been said also about dysentery, often 
mentioned as a cause of stricture of the rectum, but the number of cases 
that can be attiibuted to it are very few The influence of chrome consti- 
pation cannot be accepted in males , neither can that of haemorrhoids 

In 1925 Frei and KoppeP had the idea of studying the ano-rectal syn- 
drome following esthiomena vulvse, in relation to lymphogranulomatosis 
venerea and were able to establish that patients suffering from this condition 
reacted positively to the intiacutaneous injection of then specific antigen 
In rapid succession Barthels and Biberstein,^ Jersild,® Nicolas,^ De Gregorio,® 
Seneque,® Fischer,'^ Langer,® Bensaude,® De Wolf,^® Sulzbergei Vizcai- 
rondo^^ and many others confirmed this hypothesis, based both on histological 
and clinical findings 

Most authors who have studied the ano-rectal syndrome have done so 
in women , we have confined ourselves to the investigation of this problem 
in men Up to the moment we have had the opportunity of studying seven 
such cases , four have been personally and carefully examined by us, the 
remaining three by Mr Ramirez, following our instructions, in hospitals of 
Valparaiso (St Augustine and Naval Hospitals), and whose history and 
evolution we have analyzed All seven cases have been tested uith the 
antigens prepared at our laboratories 

From our study and analysis of these cases we have arrived at the con- 
clusion that this syndrome presents two forms m men one that begins with 
the appearance of abscesses and fistulse m the lower perineum, which are 
not m relationship to the urethra, and where the ano-rectal symptoms appear 
some years afterwards, and another, where the fistulse appear when the 
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lectal stiicture is already established and can be diagnosed by a simple 
digito-rectal examination 

Judging from these facts, it would, appear that the site of penetration 
of the virus would be different in each case In the fiist form we must 
accept the posterior urethra as the possible place of entry, in the second, 
the anus or the rectum The posterior urethra drains through lymphatics 
1 unning in the lax perirectal tissues into the deep iliac lymph nodes , the 
anal canal developing from the proctoderm has a lymphatic system which 
drains downward from the mucocutaneous line through the peiineum into 
the superficial submgumal group of glands 

On the basis of our actual knowledge of the lymphatic distribution of the 
genito-ano-i ectal zones, it is extremely difficult to explain how one form 
blends into the other We must therefore accept that this is possible only 
because of the existence of up to the present undetermined lymphatic anasto- 
mosis, as otherwise we could not satisfactorily explain the production of 
stenosis in the absence of primitive inflammatory lesions of the anus or 
lectum It might also be possible that the virus reaches the pen-anal and 
perirectal tissues thiough the minute intradermic lymphatics of the skin 
sui rounding the anus, because when we inject this network of minute lym- 
phatics with an isotonic solution of Grubler’s methylgiun and observe their 
course under the skin micioscope, we can see them joining each other and 
foiming larger affeieiit collectois, that diain towaids the anal oiifice'*' 

In the fiist foim, which foi a better undei standing we will hencefoith 
call pel ineo-i ectal lymphogranulomatosis, the patients we have studied, two 
111 numbei, do not lemembei having experienced any special symptoms piior 
to the appearance of abscesses and resulting fistulae Both had suffeied 
fiom gonorihoea, neither fiom syphilis One had ailed from a double in- 
guinal lymph-node inflammation, following a small ulceration of the penis 
which was opened suigically and took several months in healing In rela- 
tion to the syndrome we aie describing, the first symptom they obseived was 
the appearance of one oi more fluctuating masses, followed at varying in- 
teivals by otheis, in the upper, middle or lower perineum These abscesses 
weie painless, bioke out spontaneously, leaving fistulse through which carj- 
ing quantities of sero-pus flowed constantly During this peiiod it is very 
easy to attiibute to the fistulie a urethial origin (peri-urethral abscess), 
more so if the patient has a former liistorj'- of gonorrhoea and a vide ure- 
thial stiictuie But it is inteiesting to note that the patients have ne\er 
noticed the passage of mine thiough them and that micturition under pres- 
suie, when the bladdei is full of a colored solution, is incapable of forcing 
liquid thiough them The rectal s^auptoms appear later and are at the be- 
ginning of a SOI did nature 

Following are the summarized clinical histones of both cases 

* The existence of these minute skin h mphatics and their importance has been 
recentl\ demonstrated b^ ITiidack and ^fcMaster (Jour of Exp ^fedicine aol hii Xo 

1933) 
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Case I — J A G , twenty-nine years of age Family history of no importance 
Personally he has always enjojed good health In 1920, gonorrhoea for the first time 
In 1928, he experienced slight micturitional difficulty, two months afterwards a small 
abscess appeared m the middle perineal region to the right, followed by several others 
that at varying intervals broke out all over the perineum and para-anal zone (Fig i ) 
Patient has never noticed urine passing through the resulting fistulse Clinical examina- 
tiop made in March, when he entered one of our wards, revealed clear urine with some 
filaments Wide stricture m the bulbar portion of the urethra Digito-rectal examina- 
tion and proctoscopy negative Wassermann and Kahn tests negative Ito von Reen- 
stierna negative Frei with A antigen positive after twenty-four hours , positive after 
forty-eight hours Skin allergy towards B antigen negative ^ Controls with aseptic 
milk, sterile leucocyte suspension and physiological salt solution, all negative 



Fig I — Numerous fistulic opening on the perineum and around the anus none of 
them m communication either with urethra or rectum (J A Ward, San Francisco 
Bed II, Clinical Hospital, ^Medical College, Santiago, Chile, 1933 ) 


Case II — E B, twenty-eight ^ears of age Familj historv of no importance 
Seven of a family, one died in early childhood In his jouth he suffered from; left 
otitis , although Wassermann was negative at the time he was given antisvphihtic treat- 
ment At the age of nineteen jears, chancre complicated by double inguinal lymph- 
node inflammation, which was surgicall> opened and took several months in healing 
At the age of twenty-three, new gonorrhoea which was complicated by prostatic 
abscess and total urine retention Abscess was not operated and opened spontaneously 
into the posterior urethra Two and a half >ears ago he entered one of our wards 
complaining of perineal and pen-anal fistulae, which shortlj" after their appearance were 
accompanied by diarrhoea muco-purulent and h-emorrhagic stools which subsided after 
adequate treatment 

Examination at the time revealed a wide calibre stricture of the posterior urethra 
chronic prostatitis and numerous fistulae in the middle and lower perineum Several 
scars could also be seen in the same regions Rectal examination was normal, Wasser- 

* The significance of A and B antigens can be found fully explained in our article 
“Skin Allergj and Lj'mphogfanulomatous Antigens,” published in Archives of Derma- 
tology and Syphilology, 1933 
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inann and Kahn tests negative He remained under our care for o\er two months and 
was submitted to a series of dilatations and both local and surgical treatment of his 
fistulse , nevertheless when he left the ward he was in about the same condition as 
when he entered 

For a period we lost sight of him, during which he attended different hospital 
out-patient departments, submitting to all manner of treatments, but never noticing 
any improvement of his fistulie Symptoms of constipation have been present and dur- 
ing the last months proctitis has been predominant In May of the present }ear he 
again entered one of our wards The perineal and pen-anal fistulie presented the 
same aspect as when first examined by us (Fig 2 ) Digito-rectal examination 
revealed the existence of a stricture that begins immediately over the anus and extends 
upward through the rectum, nan owing progressive!} Bacteriological and parasito- 



Fig 2 — Ainl exciescences, penncnl md pen ami fistulv, some of the latter in 
comnmnication with the lectuni Scars that correspond to fistula: not in actnita at 
present (E B Ward, San Fiancisco, Bed 21, Clinical Hospital, Medical College, San 
tiago, Chile, 1933 ) 

logical examination of rectal secretion negative Proctoscopy confirms the existence 
of chronic proctitis of the ulcero-prolifcrative type with a stricture that extends for 
about 12 centimetres from the anal portion upward (Fig 3 ) Biopsa of several 
samples of this stricture shows the existence of connectne tissue, mostly fibrous m 
nature, with numerous superficial haimorrhagic zones and ulcers Urethra free in 
all its length to a nmetecn-cahbre li.[erc\er catheter Urine clear Wassermann and 
Kahn tests negative Skin allergv toward A antigen positive -f-f- after tvventv-four 
hours and positive - 1 --|--|- after fortv-eight Ito von Reenstierna negative Controls 
all negative Clinical radiological and radioscopical investigations as regards the pos- 
sible existence of tuberculosis of lungs, all negative 

The other form, which we will denominate ano-rectal lymphogranuloma- 
tosis seems apparently to develop m a latent form , in some cases occasional 
feeling of rectal fullness w ith slightly painful discharge by the anus of muco- 
piis Once the stricture is established, movements are difhciilt and several 
days elapse betw'een one ev'acuation and another , patients must use cathartics 
or enemas Rectal suppuration, of varving intensity appears Svmptoms 
of stricture rapidh predominate and there is intense and persistent consti- 
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pation Faeces change their shape and are evacuated in flat pieces Aftei 
a varying period of time in each case, the stricture is complicated by abscess 
and resulting fistulae, which, m the great majority of cases, are the cause 
that deteimine the patient to consult a physician On examination, around 
the anus there can be seen small and hard condylomatous excrescences, the 
skin IS pachydermatous and sometimes small papillomatous strips follow the 
anal folds Digito-rectal examination reveals just beyond the anus or im- 
mediately above thickening of the wall and loss of elasticity, small vegetating 
proliferations and a progressive narrowing which renders the examination 
painful Proctoscopy shows a dark led, uneven mucous membiane with 
cicatricial spots, vegetations, hcemorrhagic zones and ulcers As we ap- 
proach the narrowei portions the stiffness increases and the gray color of 
the surface contrasts with the mucous membrane lower down 

Of the five cases analyzed, two studied by us and three by Mr Ramirez 
two had positive blood tests for syphilis (40 pei cent ) Following are the 
summarized clinical histones of our two cases 

Case III — A B L , t\vent3'-six years of age Familj historj of no importance 
He has suffered of diseases common to earlj^ childhood In 1924, cliancre that healed 
spontaneously in eight days Since 1929 he noticed symptoms of constipation that 
increased gradually, occasionally four dajs elapsed between one movement and an- 
other This same jear he was operated simultaneously for appendix and right hernn 
Wassermann was negative at the time In 1930 a small abscess appeared on the right 
pen-anal region, that was surgically opened and healed apparently during three months, 
when a new abscess formed, resulting in a fistul<e that persists up to the present moment 
In the beginning of 1932 svmptoms of proctitis set in, patient suffers occasionally from 
frequent and painful muco-purulent stools At the time he notices that the f-eces are 
ribbon-shaped 

Examination revealed a left inguinal hernia No signs of tuberculosis can be 
found either clinically or radiologicallj' Genital organs normal Around the anus 
there exist several condjdomatous excrescences No stricture m the urethra Prostate 
cannot be felt owing to the existence of a stricture that begins immediatelj^ over the 
anus and extends upwards (Fig 4 ) The surface of the palpable portion of the stric- 
ture IS covered by hard, proliferating masses Proctoscopv reveals the existence of a 
chronic proliferating proctitis and a stricture that cannot be explored m all its length 
owing to Its density and pain Microscopical examination of a biopsj of this region 
reveals a considerable fibrous infiltration of the submucosa Wassermann and Kahn 
tests, negative Skin allergy toward A antigen intensely positivelv , negative to B 
antigen as well as usual controls 

Case IV — J L N , nineteen j^ears of age Family historv of no importance In 
earlv childhood he suffered from a severe attack of gastroenteritis In 1930 gonorrhoea 
and multiple chancres of the prepuce, complicated by a right inguinal bubo, which 
had to be surgically drained Twenty days ago he noticed urethral discharge which 
increased rapidly He consulted a phjsician because his right testicle had recentiv 
become painful and swollen This physician on trying to examine his prostate, dis- 
covered the existence of a stricture and sent him to me for further examination 
Careful interrogation established that for about two years he had suffered occasionallv 
from painful hsemorrhagic movements and that lately the faeces had acquired the shape 
of tape-worms Constipation has not been a predominant symptom , sometimes he has 
passed as man> as two days without evacuating 

Mj examination confirmed the existence of an acute antero-posterior gonococcal 
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urethritis and a right epydidymis deferentitis Digito-rectal examination was verj 
painful and confirmed the existence of a stricture beginning immediately over the anus, 
narrowing graduallj upward and impeding the total introduction of the exploring 
finger The rectal mucous surface was irregular and presented numerous papillomatous 
growths A hard lymph-node mass had appeared three months ago, in the right 
cervical region which presents no adhesions with the surrounding skin Examination 
negative as regards lung tuberculosis Frei’s intracutaneous reaction with A antigen 
was positive after twenty-four hours, B antigen reaction and controls negative 
Wassermann and Kahn tests were both negative The patient refused proctoscopy and 
did not present himself himself again to our department 

In all four cases we have performed our complement fixation reaction 
employing as antigen a i to 30 solution of pus from inguinal lymphogranu- 
loma cases and obtained m all of them positive leactions 

In 1 elation to this syndrome it is interesting to remark that in only one 
out of the seven cases the age of the patient was over thirty yeais As up 
to the present moment the piognosis of this condition is very obscure, judg- 
ing from general experience m women we must join our effoits 111 order to 
discovei the means of preventing this new venereal disease which menaces 
mankind 
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RESTORATION OP HAND FUNCTION AFTER TRAUMATIC 

INJURY ^ 


By Joseph E Fuld, M D 

or IsEAA York, X Y 


Many of the ciipphng defoiniities lesulting fioin injuiies to the hand 
could be avoided if the proper initial operatne and post-operative treatment 
weie used Inj lines to the hand aie among the most common conditions iMth 
which a suigeon has to deal It is surprising, however, that the surgeon who 
does skillful W’-ork in other departments of surgeiy often fails to get equall} 
good results m his work on the hand 

Fiom the standpoint of treatment, injuries of the hand may be dnided 
into the followung groups (i) Injuries lequiring immediate repair, (2) 
injuiies necessitating final restoiative tieatment In cases where there has 
been a loss of soft tissues wuth contractures, especially on the palm, and 
flexuie surface of the finger, a pedicle skin graft should be used This graft 
may be taken fioni its most adaptable location, fiom the abdomen, 
thoiax, back, thigh or buttocks The pedicle skin giaft is the only t}pe 
wdiich pi onuses peimanent lesults, because of the excellent pressure-bearing 
suiface It piovides 

Theie aie ceitam principles wdnch aie necessary to obsene in the treat- 
ment of these cases if a successful final lesult is to be obtained Since each 
principle in its paiticulai w^ay, and all combined aie so intei dependent, the 
non-obsei vance of any one piinciple will dimmish the lalue of the others 

(1) All scar tissue must be lemored and the skin edges undermined 

(2) The sui rounding skin wdnch has been under tension will then contiact 
to Its normal state 

(3) All hematomata should be avoided b}*- hemostasis, brief drainage, and 
gentle piolonged piessuie 

(4) Immobilization and aioidance of an) law area are essential to accurate 
healing 

(5) A skin-pedicle giaft should not be undei tension otheiwise gangrene 
of the giaft may set m 

( 6 ) To instil e a viable pedicle giaft, the span 01 flap should be approx- 
imately thiee times the width of the pedicle and should be cut at least 
one-thiid laigei than the aiea to be coiered, as there is alwais imme- 
diate shimkage of the flap 

(7) The selettion of the skin to be transplanted must be made with some 
legal d to the chaiactei of the skin surrounding the aiea that needs to 

* Road before the Clinical Socltl^ of the New York Cit% Correction Hospital, Jan- 
ini\ 30, 1933 
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be coveied, eg, the selection of hairy skin should be made to cover 
the defect in a hairy area of the body 

(8) The sooner the operation can be performed after an injury has been 
sustained, the better If possible, it should be perfoimed before the 
trophic changes have taken place in the joints 

When there exists a defect in the skin or soft parts, this defect may be over- 
come by the use of any of the accepted skin grafts, vts , (i) Thiersch graft, 
(2) pinch or pedicle graft , (3) Wolfe or whole-thickness graft These grafts 
are to be used according to the indications m each case 

Thiersch Giaft — (i) Thiersch skin grafts are valuable in covering ovei 
superficial raw areas on the dorsal surface of the hand and between the fingers, 
since this type of repair lessens contractions and prevents infections which 
otherwise would be more apt to occur They have the advantage of being 
easily obtained and of taking readily even in the presence of a mild infection 
The disadvantages of the Thiersch graft are that 

(i) They cannot be used on the flexor surfaces of fingers or hand as they 
bear pressure poorly, (2) they undergo shrinkage 

Befoie applying Thiersch grafts, the skin surface is prepared, as foi 
operation, by cleansing with soap and water only Antiseptics are not to be 
used 

The graft may be cut quite satisfactorily with an ordinary straight razor, 
a special skin-graft instrument is unnecessary 

Strips of sterile adhesive plaster are used for covering a fixation of the 
grafts, taking care to leave a space for the escape of the wound secretion 
into the gauze dressing The adhesive-plaster strips should be changed once 
111 ten days but the gauze should be changed every three days 

Pinch Giaft — (2) The pinch graft is a deep skin graft that is used to 
hasten the healing of granulating wounds It is obtained by snipping minute 
bits of skin from any skin surface and applying them to the surface which 
is to be covered with epithelium This method is most successful to hasten 
healing of law granulating surfaces, thus minimizing the danger of infec- 
tions and contractures Here again fixation of the graft is a procedure of 
vital impoitance The method described for Thiersch graft should be fol- 
lowed It IS important to remove pressure compression caused by the gauze 
dressing, by removing the gauze every thiee days The skin defect produced 
by removal of the graft should then be closed with a suture 

Wolfe 01 Whole-Thickness Giaft — (3) The Wolfe or whole-thickness 
giaft utilizes the entire thickness of the skin This is a very pliable graft 
and resembles in appearance the surrounding skin, and does not undergo 
so much shrinkage as does the Thiersch graft It should be used to cover 
fresh wounds The Wolfe graft is not adaptable to granulating wounds 
as are the pinch and Thiersch grafts “Taking” of a graft depends upon 
the nourishment of the tissues immediately beneath it The Wolfe graft 
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should be cut to the exact size of the defect that is to be covered Its success 
will depend upon four factois 

(i) There must be accurate coaptation of the edges of the graft with the 
skin margin of the defect to be closed, (2) all subcutaneous fat should 
be removed from the graft, (3) mild pressure on the graft by means of 



a rubber sponge should be maintained for two weeks, and (4) complete 
immobilization of the hand must be established for about three weeks 

Pedicle Giaft — (4) Where there is a great deal of destruction of the 
skin and subcutaneous tissue, causing deformity and marked disability of 
the hand, and a pressure-bearing surface is desired to cover the defect oti 
the hand, a pedicle graft is indicated This method of treatment has given 
universally good results in plastic surgery on the hand 
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There are three types of pedicle grafts (a) Tubular graft oi rope graft, 
(b) single pedicle graft, and (c) double pedicle or pocket method 

Tubiilm Giafts — (a) Of the three types of pedicle giafts, the tubular 
graft IS preferable because it lacks the law surface that is present with the 
ordinary pedicle graft and offers less oppoitunity foi infection As a result 
of the infection which occurs when non-tubular giafts aie used there often 
follow disfiguring scars and keloid formations Similar to incisions used for 
drainage, the borders of tubulai grafts should run in a line parallel with 
flexion creases The tubulai graft method consists m preparing the pedicle 
by making two paiallel incisions from two to thiee inches apart and m rais- 



ing the skin between them The defect in the skin is then closed by bring- 
ing its edges together (Fig i) We then suture together the parallel edges 
of the pedicle so that it assumes the form of a tube ivith the skin surface 
outward The tubular graft has ver}'^ little raw sui face exposed, consequently 
the graft remains much cleaner The pedicle should be made loose to 
allow free circulation (Fig 2) The tension should be that of normal skin 
The hand must be kept absolutely immobile Split-tube drainage, vaseline 
gauze or rubber dam should be placed between the skin tube and the under- 
lying skin wound for the fiist thirty-six hours Mild pressure is employed 
wdien dressing the wound to prevent hematoma In about tw'o or three 
W'eeks the skin continuous wuth the distal end of the tube should be raised 
and cut to pattern required and then transferred to fill the defect wdnch is 
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to be coveied About two oi three weeks latei, the pioximal end of the 
pedicle IS cut oft at its base and saciificed 

The U^e of the Tom mquet in Smgeiy on the Hand — The use of the 
touimquet in most opeiations on the hand greatly facilitates the surgical pio- 
ceduies With the use of the tourniquet, one operates in a dry field and is 
bettei able to lecognize the anatomical stiuctmes and thereby reduce the 
time leqiiiied foi such an opeiation If the proper tourniquet is used, and 
if it IS coiiectly applied and not allowed to remain on the arm for more 
than one houi, theie will be very little danger to the tissues The best 
touimqiiet is a lubbei bandage about three inches wide It should be placed 
aiound the lowei thud of the aim, it should nevei be applied to the middle 
thud of the aim lest it cause damage to the musculospiial nerve Before 
applying the tourniquet, the aim should be elevated and the blood m the 
hand and foieaim milked out by massaging towaid the shoulder Then the 
bandage is wound seveial times loosely aiound the arm to prevent it from 
cutting in and injuiing the aim Finally it is rapidly wound tightly and 
the last loose end is placed undei a loop in the bandage to hold it in place 
In this way the veins will not have time to lefill and therefore, when the 
touimquet is properly applied, the limb will have a cadaverous aspect, being 
entirely devoid of blood 

The tourniquet should nevei be allowed to remain on for moie than one 
houi, because too long an ischccmia will piovoke a generalized tissue reac- 
tion, which again lesults in a degiee of fiim mduiation of the parts similar 
to the condition of Vollcman’s ischaemia It is safei to divide the opeiation 
into two 01 nioie stages, as the amount of woik one can accomplish on the 
hand in one opeiation is limited by the time it is safe to maintain ischaemia 
by the tourniquet 

Functional injuiies of the hand may be divided undei four headings 
(i) Injmies of the skin and subcutaneous tissue, (2) injuries to the tendons, 
(3) mjuiies to bone and joints, (4) injuiies to the nerves 

Sicm AND Subcutaneous Tissue — In gioup i plastic surgery plays 
a very impoitant role m the tieatment of contiactures of the hand and 
fingers While contiactuies may follow avulsions of the skin, they usually 
follow an infection or a misplaced incision that crosses a flexion ciease at 
light angles 

The pievention of contiactures is one of the fundamental objectives m 
hand injuiies Contiactuies result from injuries to tendons or nerves that 
have not healed propeily, or fiom scar-tissiie formation m the skin Pi unary 
suture of the cut tendons or neives will give better results than late repair 
During the piocess of healing, the finger and wrist must be put into the best 
functional position if ankylosis is anticipated The hand is practically woith- 
less if the wiist is fixed in the stiaight position or 111 palmar flexion Only 
when the hand is fixed 111 doisal flexion will it be useful This is particularly 
true uheie opposition of the thumb and index finger is not possible, if the 

199 



JOSEPH E FULD 


fingers are extended and the thumb abducted It is not advisable to wait for 
spontaneous healing of large, raw surfaces, which result from burns or 
crushing injuries If such surfaces are covered at the earliest possible mo- 
ment with skin grafts, time is saved for the patient , the constant danger of 
reinfection is eliminated and scar-tissue formation is reduced to a minimum 
Early mobilization of the fingers and wrist should be the rule to follow 

Pievenhon of Contractures and Stiff Fingers — As a factor m prevent- 
ing stiff fingers, the importance of properly placed incisions for drainage m 
infections of the hand cannot be too strongly emphasized 

It IS also necessary as soon as the acute symptoms have subsided to ac- 
tively and passively move every finger-jomt in order that drainage be facili- 
tated and the formation of adhesions be prevented, because the longer the 
infection lasts, the greater is the growth of granulation tissue and conse- 
quently the greater the eventual cicatricial contraction In changing the 
dressings asepsis must be maintained The hand should never be allowed 
to become waterlogged by the prolonged application of wet dressings After 
the first dressing which takes place about the third day after the operation, 
every morning and evening, the hand and forearm should be soaked for 
about ten minutes in a sterile bath of normal saline solution After the 
bath, the hand is laid on a sterile towel for about thirty minutes under an 
electric lamp Then the hand is dressed with gauze moistened with 5 per cent 
Balsam Peru in castor oil 

Secondary Effects of Contractures — In skin the irritation of the scar 
from intermittent tension results in keloid formation Thus, where a scai 
crosses a flexion crease, every effort of extension tends to increase the 
keloid formation and this, in turn, the contractures The same is true of 
the deep cicatrix for connective tissue and in some people more than m 
others Muscle balance is upset While one group of muscles is over- 
stretched and weakened, the opposing group is allowed to contract and be- 
come fixedly so Secondary contractures result 

Dnpnytr en’s Contraction — ^While the etiology of Dupuytren’s contraction 
is obscure at the present time, successful treatment exists The deformity 
consists of a permanent flexion of one or more of the fingers due to a con- 
traction of the palmar fascia and its digital prolongations It is a recognized 
fact that the treatment for Dupuytren’s contraction is surgical The method 
which gives the most excellent results is excision of the palmar fascia with 
a pedicle graft to fill the defect 

Technic — The parts are thoroughly cleansed with soap and water — no 
antiseptic is used A T-shaped incision on the palmar surface of the hand 
IS made This incision gives a good exposure of the whole aponeurosis The 
transverse part of the incision is made along the distal palmar crease The 
lower part of the T is made at right angles with its horizontal top and reaches 
the base of the wrist The skin is then undermined on all sides exposing 
the entire palmar fascia starting from the proximal portion 

Dissect the fascia en bloc up to its digital ramifications All the hope- 
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lessly affected skin that was adherent to the fascia is removed The skin 
defect IS filled in with a pedicle skin graft The wound is dressed with the 
fingers in full extension 

The post-operative treatment is a long, painstaking one Two weeks after 
the operation, massage — actne and passive — and exercises of the fingers are 
begun 

Volkmann’s Ischcenuc Contracture — ^The deformity present in Volk- 
mann’s ischaemic contracture is palmar flexion of the ^\rlst, hyperextension 
of the metacarpophalangeal joints and flexion of the phalangeal joints 

The etiolog}’- of Vollcmann’s contracture is principally compression of the 
soft structures on the flexor surface of the forearm The deep fascia of 
the flexor aspect of the forearm, together with the bones, and the interosseous 
membrane, constitute a tough wall of an enclosed space incapable of expan- 
sion When swelling occurs due to extravasation of blood and fluids into 
this space, the pressure exerted, first affects the muscles most, but the nerves 
and other structures are not spared After the initial intense inflammatory 
reaction and absorption of products of necrosis, contracting fibrosis occurs 
The muscles undergo fibrous degeneration and are shortened All tissues 
are bound together m the cicatnx and the nerves are damaged and strangled, 
resulting in paralysis and atrophy 

Treatment — The follo\Mng consenative method advised by Robert Jones 
IS the most effective It consists of making constant use of mild traction v hich 
Mill draw stiff joints into functioning positions, elongate soft acatrices and 
contracting muscles 

(1) The first procedure is to passively flex the vrist to alloM' the fingers 
to extend , each finger is strapped to a finger splint in extension 

(2) A day later attempt is made to extend the phalangeal and the meta- 
carpal range by means of a metal splint, the wrist being alloved to remain 
flexed 

(3) The next step is to daily extend the vrist a little farther, the improAcd 
position being held by the splint This process is continued until the vrist 
IS dorsall}' flexed Hj perextension of the vnst and fingers is maintained 
for about six ^^eeks 

IXJtrR\ TO THE HAXD M ITH A^ ULSIOX OF SKIX OF THE PALM ^XD FIXGERS 

Case — A man, aged fort}-tMO 3 ears, caught his right hand in a sandpapering 
machine The skin and the subcutaneous tissue of the entire palm and the flexor surface 
of the thumb, fourth and fifth fingers Mere torn off exposing the flexor tendons The 
Mound Mas not seMed A \asehne dressing Mas applied bj the phjsician then in charge 
Flexion contraction of the thumb, third and fourth fingers de\ eloped The fingers and 
thumb could not be extended ^olunta^l3' or passneh, because of the resistance of the 
scar-tissue contraction on the flexor surface This is one of the most unfortunate con- 
ditions Mhich one can encounter m the hand, OMing to the cicatricial contraction Mhich 
folloMs laceration of the palmar structures The excessive formation of connectne 
tissues here is a quite regular occurrence Mith the production of a dense scar The usual 
places Mhere similar scars ma3 form are on all flexor surfaces, m the neck, in the 
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folds of the wrist, elbows, popliteal space, etc , because they are subjected here to fre- 
quent repeated extension and flexion 

Tieatment requires first, the dissection away of all the scar tissue The next step 
was to undermine freely the edges of the wound, then fill in the defect left from the 
scar excision by a slightly larger piece of normal skin Such a piece of skin was 
secured in this case by transplanting a pedicled flap from the front of the abdomen 
which had been surgically prepared The arm and hand were immobilized across the 



body in a comfortable position with a wide strip of adhesive plaster The hand and 
arm must be kept perfectly still for fifteen days after the operation Under local 
antesthesia on the fifteenth day the pedicle of the flap was entirely severed and the hand 
released from the abdomen The cut edges of the flap bled freelj, which spoke well 
for a successful outcome The freshly cut edges were now sutured to the hand and 
a dry dressing applied 



Result — The patient was able to flex and extend the fingers The hand grip was 
strong The skin m the palm was entirely covered and gradually the transplanted skin 
flap became toughened to meet the demand for pressure placed upon it, resulting finally 
m a very excellent pressure-bearing surface m this tender tissue 

Second Oj’ciatwn — The scars on the flexor surface of the finger not having been 
removed at the first operation, it became necessary to do this later, as these scars 
were scraped down and ulcerated when pressure was brought to bear upon them 
The second operation avas performed October 8, 1919 The skin of the hand and 
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abdomen was surgicalh prepared, the scar tissue extending on tlie palmar surface of 
the fourth and fifth fingers was remo^ed, and the edges of the wound freshened and 
eleiated allowing them to retract awa> from the field so as to lea\e it free, thus 
prep?rmg the bed for the transplant As the skin between the fingers was destro\ed 
at the time of the accident it was necessary to make a new web A tongue-shaped 
pedicle flap (Fig 3) was made one-third wider than the width of the fourth and 
fifth fingers with the pedicle upward including the entire thickness of the skin and 
a little of the subcutaneous tissue from the side of the abdomen and infracostal region 
(Fig 4) The patients hand was now placed on the abdomen and the skin edges of 
the hand wound were sutured to the flap (Fig 5) which must be gently handled, care- 
fully adjusted as precision and accuracj of apposition is essentia! The hand and 
arms were immobilized with adhesive plaster Fourteen da\s later the pedicle was cut 
A new web was constructed from the transplanted graft between the finger and sewed 
m place which healed b\ primari union (Fig 6 ) 



I}i]U)y Involving the Doisuin of the Hand — The pocket method of clos- 
ing the skm defects may be used m this t}pe of injury This method of 
skin grafting consists of raising a bridge of skm and subcutaneous tissue 
from the under!} mg aponeurosis inserting the part to be grafted (Fig 7), 
and fixing it there until union between the raw pedicles are cut It is very 
important to take a Wassermann test and ne^er to operate where there is 
an active syphilitic process This method is indicated where it is necessary 
to co\er large skm defects of extremities as after injuries of hand wrist, 
finger or foot especially about their joints, to remove cicatrices which bind 
down tendons and interfere with action of muscles or their tendons and to 
restore flexion or extension 

C\SE. — A woman aged twentj \ears, while working in a laundrj about two and 
a half months before her admission to the hospital had her right hand caught in a 
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mangle The skin and subcutaneous tissue were torn off the dorsum of the hand, 
e-^posmg all the extensor tendons The wound refused to heal In addition to the skin 
defect, due to cicatricial contraction of the dorsum of her hand the extensor tendons 
were fixed, so that she was unable to close her hand This made the indications for 
the operation two-fold first, to cover the skin defect, and secondly, to prevent contrac- 
tion 


After improving her health and strength by general hygiene, dietetic and tonic 
measures, an operation was planned for relief by transplanting from the abdomen to the 
dorsum of the hand, a strip of normal skin broad enough to fill the gap left after ex- 
cision of the scar tissue, binding the extensor tendons and allowing the flexor tendons 
to act in the closing of the hand 

The skin of hand and abdomen was surgically prepared , all the cicatricial tissue was 
removed, then the edges of the wound were freshened and elevated, allowing them to 
retract away from the field so as to free the field far above and below, thus preparing 
the bed for the transplant 



skin edges of the hand are sutured to the skin 
graft 


Two parallel vertical incisions were 
then made, extending from a little below 
the left nipple to a line on the level with 
the umbilicus, cutting down to the aponeu- 
rosis of the abdominal muscles, including 
111 the flap the entire thickness of the skin 
and subcutaneous tissue of the abdominal 
wall The formation of adhesions was 
prevented by the fat in the flap The far 
edges of the wound were sutured together 
under this flap, so as to restore the con- 
tinuity of the abdominal wall 

The patient’s hand was now passed 
beneath the flap, with the palm facing the 
abdomen and the dorsum in contact with 
the under surface of the flap The skin 
edges of the hand wound were sutured to 
the flap, which was gently handled, care- 
fully adjusted and precisely sutured, as 
accuracy of opposition is essential From 
the natural contractivity of the skin it con- 
tracts and shrinks considerably, so it was 
made a third wider than the defect to be 


filled, and longer than apparently necessary to avoid undue contraction of the pedicles 
Perfect hemostasis and strict asepsis and antisepsis are necessary to assure success The 
freshly cut edges were now sutured to the hand and a dry gauze dressing held in position 
by a bandage applied The position in which the hand was held was very comfortable 
Since the hand and arm had to be kept perfectly still for fifteen days this immobilization 
was secured by holding the arm against the abdomen with adhesive plaster Under local 
ansesthesia on the fifteenth day both pedicles of the bridge flap were entirely severed and 
the hand released from the abdomen The freshly cut edges were now sutured to the 
end and a dry dressing applied 

Final Result— The^ skin defect is perfectly covered The patient is able to flex 
and extend his fingers The grip is strong, the sesthetic effect is marked The only 
scars showing are the suture lines at the union of the flap, replacing the unsightly 
and awkward scar of the granulating surface 


The advantage of this method far outweighed the disadvantages of a 
two-stage operation (i) The blood supply from the two pedicles assured 
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the necessary vitality (2) Theie was no stimulation of the connective-tissue 
formation and the lesultant cicatricial contraction (3) The piesence of fat 
in the flap pi evented adhesions to the tendons below (4) The raw sur- 
faces were appioximated and held m position with ease (5) The two 
pedicles acted as splints to hold the grafted portion in position (6) At 
least SIX weeks were saved 111 healing time (7) The excellent pressure sur- 
face IS of great advantage in this pait of the body, exposed as it is to rough 
usage, traumatism, constant flexion and extension (8) Finally, it is the 
method of choice when the sliding method is impracticable 

Jnpuy to Hand with Loss of Finger-hp — In a large numbei of occupa- 
tions, especially among musicians, the shortening of a finger even ever so 
little would greatly lessen its value Conservation of function must there- 
fore always be kept m view For this purpose the following simple plastic 
operation may be relied upon to retain the original length of a finger aftei 
the loss of soft tissue by paitial traumatic amputation of the terminal phalanx 
The best method of early treatment, especially when the bone is exposed, 
is to laise a single pedicle flap with a lateral attachment to the palmar sur- 
face of the finger near the wound Suture it to the opposite side of the 
terminal phalanx providing a good pressuie-beanng surface If one allows 
the entile wound to heal by granulation, there would be a sensitive stump, 
the bone being covered by scar tissue only, while shortening the bone would 
naturally give a shorter finger 

Case — A lad, aged sixteen years, while chopping meat, accidently amputated the 
tip of the middle finger which was cut off obliquely a quarter of an inch beyond the 
wound The wound and skin surrounding it were surgically prepared A transverse 
incision was made and the flap of skin and subcutaneous tissue raised with a single 
pedicle attached The free end of the flap was sutured to the opposite side of the 
finger The flap lived in its entirety, the sutured edges united by primary union, and 
the resultant raw surface left to granulate In fourteen days the finger had entirely 
healed Amputation at a higher level had been avoided and the power of flexion at the 
distal )omt was preserved 

Loss of All 01 Pait of Finger — Nicoladoni was the first to describe the 
autoplastic transplantation of a toe for the traumatic loss of a finger which 
he published in the Archives of Clinical Surgery m the year 1900 He suc- 
cessfully performed and described an opeiation in which he replaced a thumb 
by transplanting the second toe Since then very few cases of successful 
tiansplantation of toes to replace lost fingers have been reported 

Case — September 18, 1925, a man, thirty years of age, while operating a bread- 
slicing machine, accidentally amputated the distal third of the middle finger of his 
right hand The wound being recent and clean, the case was considered favorable 
for grafting a toe to replace the missing finger 

The day following the injury, the patient was placed under ether and after excep- 
tional care of the surgical field, the following procedure was earned out 

An incision was made at the level of the head of the fifth metatarsal bone, trans- 
versely across the dorsum of the small toe of the right foot, deepened through, expos- 
ing the extensor tendon This was cut across and the bone disarticulated The 111- 
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cision was earned farther until the toe was left attached to the foot by only a pedicle 
plantar flap, consisting of skin, subcutaneous tissue, plantar vessels and flexor tendon 
The dorsal skin edge of the stump of the finger was freshened The end of the ex- 
tensor tendon was sutured to the distal end of the extensor tendon of the toe and the 
dorsal skin edge of the finger was sutured to the distal dorsal skin edge of the toe 
This necessitated complete immobilization of the parts with the hand m constant juxta- 
position with the foot Plaster-of-paris was not used, it being found complete immo- 
bilization could be made by properly placed adhesive and gauze bandages He was 
placed in a Gatch bed which permitted flexion of the body to almost an upright sitting 
position This gave a fairly comfortable position and relieved tension on the bandages, 
since at least two weeks is necessary with constant attention and frequent dressings 
for a union to take place 

The second stage of the operation was performed at the end of that period, as 
follows The pedicle flap was cut across transversely, exposing the flexor tendon, 
which was also cut and sutured to the flexor tendon of the finger The skin wound 
was closed with interrupted sutures 

Passive motion confined to flexion, was instituted on the third day after the 
second stage of operation hyperextension was necessary’ or used The cosmetic result 
was satisfactory and sufficient function was obtained to permit the closing of the hand 
in complete flexion Sensibility has partiallj returned The color of the skin is prac- 
tically the same as the color of the other fingers 

The value of the operation does not consist alone in giving a more sightly 
hand, but in restoring the normal length of the finger it gives to those whose 
occupation requires exceptional use of the fingers an opportunity to continue 
their work Professional people, as, for instance, pianists, violinists, typists, 
and penmen will appi eciate a functionally complete member Laborers, whose 
chief finger is the thumb, will regain the grasping power that is necessary 
to continue their wage-earning ability 

Nicoladoni advocates two methods The first consists in a plastic cuff 
fiom the chest into which a graft from the tibia is transferred This per- 
mits of abduction and adduction only, whereas in the second method a trans- 
plant of the toe carries with it the extensor and flexor tendons, which offer 
not only adduction and abduction, but also flexion of the new thumb which 
restores in great part the grasping ability of the hand Close application 
to details is essential First, to provide a good healthy plantar pedicle flap 
and the preservation of as many blood-vessels as possible Secondly, the 
proper suturing of tendons Thud, strict asepsis and a careful watch to 
guard against hematomata which aie almost certain to become infected and 
destroy an otherwise perfect result 

If the above precautions are obseived, a useful member may be added 
to the hand at the expense of a seemingly unnecessary toe 

Scat Conti actwc of Fmgcr — Case — A man, aged twenty-nine jears When he was 
eight years old he fell on a hot stove and burned his right hand The wound healed 
slowly leaving a marked flexor contracture of the fifth finger Owing to the skin defect, 
and as a result of the cicatricial contraction, the finger was drawn to the palm preventing 
forcible extension The scar extended to the mid-lme of the finger from the second 
phalanx across the palm to the second proximo flexor crease of the hand This medium 
scar was ndge-like and consisted of dense cicatricial tissue which had contracted so that 
it interfered with his work 
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Opel at wn — The skin was surgical^ prepared under general anaesthesia As the 
first step of the operation all cicatricial tissue w'as renio\ed The edges of the w'ound 
w'ere freshened and ele\ated, allowing them to retract aw'aj from the field, thus pre- 
paring a bed for the transplant The raw-- surface left bj remo\ing scar tissue w'as 
filled in b\ a single pedicle flap obtained from the back of the same hand and stitched 
to the edges of the finger Fourteen dajs later, the base oi the flap was sewed to 
the proximal portion of the skin wound in the flexor surface of the finger The W'ound 
on the back of the hand w'as closed The transplant healed in soundlj 

It IS very important while a hand is undergoing healing from injmy or 
infection to put the fingers and w'rist into functional positions A hand 
wuth a straight wrist with extended pioximal finger-jomts, and wnth the 
thumb at the side of the hand, is practically useless 

The wrist should be placed m dorsal flexion, and the fingers should be 
partiall}^ flexed, especially m their proximal joints, wdiile the thumb should 
be m slight abduction 

The -Z- incision is ^aluable m the relaxation of scar contiacture of the 
hand and is used with good results m deepening the commissure in incom- 
plete syndact}lism for the relief of a w'eb betw^een the thumb and foie- 
finger 

By interposition of the two flaps made, the scar pull is broken This 
method has simplified the handling of many cases w^hich wmuld otheiwise 
have had to undergo a much more extensive and serious operation in older 
to obtain relief 

Technic — The longest hue of the -Z- is laid along the most prominent portion of 
the w'eb and the arms of the -Z- are marked out on the opposite sides of the central 
line making a pattern -Z- or re\ersed -Z- depending on the condition of the surround- 
ing tissues The arms begin at each end of the central line of opposite sides and are 
carried outward and dowmw'ard or outward and upw'ard as the case may be, as far 
as seems necessarj, usually ending at about the level of the middle of the central line 
The two flaps thus formed are undercut and mobilized and are transposed, the tip of 
one flap being sutured into the angle found at the outer end of the arm incision form- 
ing the other flap, and vice vcisa 

The flaps should, if possible, be thick and contain subcutaneous tissue to insure 
good circulation The irregular w'ound is then closed with fine silk or horse-hair sutures 
Plain gauze dressing is then applied and the part is immobilized 

Webbed Fmgeis — ^^Vebbed fingers or syndactyha may be of traumatic 
origin, but this condition is usually congenital When webbed fingers are 
of traumatic origin the best treatment consists of, first, the removal of all 
the scar tissue, then cover the defect wuth a pedicle graft wdiich makes a 
new web In the most common form of this deformity the fingers aie 
joined b)" skin and fibrous tissue up to the interphalangeal joints, but some- 
times they are joined throughout the entire length of the finger It is ad- 
visable m infants to separate the completely fused fingers of unequal length 
to allow unhindered digital growTh Complete separation of fingers, how- 
ever, and the formation of a new"^ Aveb is not done until the child is six }ears 
old 

The best operation for correcting congenital w^ebbed fingers and one that 
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will not be followed by lecurrence of the deformity is perfoimed in this 
manner On the dorsal surface of the web make a triangular incision and 
leflect the flap which should be thick and well nourished Divide the web 
uniting the flngeis Turn the flap acioss the cleft between the divided 
fingeis and suture the apex to the palmai side If there is a large raw 
<11 ea left caused by the division of the web, it is necessary to Thiersch graft 
It, if not, the wounds can be simply sutured or brought together with 
adhesive 

Repan of Tendons in Conti actuies — ^Tendons reduced to scar tissues 
should be excised and replaced by fiee tendon giafts Tendons that have 
lieen severed for several months must be lepaired by tendon grafts, because 
the distal parts of the tendon will have degenerated from disuse and the 
muscle will have contracted Tendon transfers are occasionally useful It 
IS best not to attempt to replace the original number of tendorrs but in- 
stead, by making some tendons do double duty, to reduce the number of 
movable paits to a minimum and to furnish sufficient soft mobile tissue be- 
tween to allow movement Frequently it is necessary at a later operation 
to separate the tendons fiom each other and from the underlying bone by 
a fiee graft of paratenon fat taken from over the triceps tendon 

In repairing the tendons of a finger, usually the subhmis tendon is re- 
moved so as to leave but one flexor tendon, as two in a finger would adhere 
to each other If, though, the subhmis tendon is cut too short at its inser- 
tion, the middle joint of the finger is apt to overextend If cut too long, 
the stump of insertion will proliferate and fasten itself to the proximal 
segment of the finger and draw the middle joint into flexion contracture 
IVherevei a tendon is cut off, unless m a sheath, its unattached or unsatis- 
fied end should be prevented from attaching itself to the surrounding tissues 
This can be done by embedding its end in an adjoining tendon or by anchor- 
ing it slack, so it will not, by attaching itself under tension, hinder the 
movement of other tendons which are drawn by a common muscle Occa- 
sionally, after repair of tendons, the mistake is made of splinting the fingers 
instead of the wrist m flexion This results in flexion contracture, as the 
part of each tendon repaired will attach itself to the tissues too far proximal 
in the limb Fractured phalanges and metacarpals cause much disability 
by holding the tendons in callus, thus causing flexion contracture of the 
fingers This can usually be relieved by freeing the tendon and placing a 
graft of triceps paiatenon between it and the bone 

It IS advisable to wait about one year after the wound has healed before 
inserting a tendon graft or before performing a tendon transplantation 
operation 

A sloughing tendon is eventually replaced by a contracting cicatrix which 
attaches to surrounding tissue and draws the point into flexion The tendon 
sheath proliferates greatly, and similarly attaches itself and contracts Such 
a firm cord cannot be drawn out by continuous traction Physiotherapy is 
useless The damage found at operation is always worse than expected If 
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the tendon is seveied in a sheath, the tendon ends will be found lounded 
ovei and without piohfeiation and free in the sheath If seveied in paia- 
tendon, howevei, the tendon will send out fibies which may be an inch oi 
two long and considei ably thickei than the tendon itself 

These fibies will attach themselves fiimly to whatever they touch and 
anchoi the tendon end If the tendon is severed where there is no gross 
paratendon, but merely a thin shppeiy layer, as is seen in the palm, even 
heie a thick tianslucent jelly-like substance will soon extend out as a pseudo- 
podium and attach Thus, if a tendon end is unsatisfied it will by growth 
leach out and fiimly attach itself In an end-to-end suture of a small tendon 
to a laige one, caie must be taken to enclose the unsatisfied pait of the large 
end or it will reach out by a pseudopodium, and become so attached This 
Avill hold back the common muscle which pulls the tendons of the othei fingeis 
and so limit the action of all the tendons The distal end of a flexor tendon 
left in a finger will contiact and diaw the fingei into contiactuie That pait 



Tig 8 — Authoi’s Tetulaii Stitch Showing suture in place, knots onU paul> tied 

of a flexoi tendon distal to an attachment always becomes adheient thiough- 
out the length of the finger 

Tendon Suture Technic of AuthoTs Sfifch — The needle enters the tendon on 
Its lateral surface half an inch above the cut end, passes transversely through half the 
thickness of the tendon to emerge on the opposite side The needle then enters the 
tendon on its anterior surface, at a point half an inch from its cut and three-fourths 
of the distance across the tendon Perforating to half its anteroposterior thickness, it 
passes longitudinally through the length of the tendon emerging at its cut end to one 
side of the median line The free end of the silk is crossed diagonally over the other 
suture, perforates the tendon half an inch from the cut and passes through the length 
of the tendon and emerges on the other side of the median line Sutures now are passed 
in similar fashion into the other end of the cut tendon, and then tied to corresponding 
sutures opposite bury the suture knots between the approximated tendon end (Figs 8 
and 9 ) 

Where the two severed tendon ends cannot be brought together because of muscular 
contraction, or because they are deeply buried in dense fibrous tissue, I have obtained 
good functional results by removing the injured segments and inserting a graft of 
tendon with its sheath A strip of the tendo achillis may be used The tendons of 
the palmaris longis, the flexor subhmis digitorum, and the extensor communis digitorum 
can be easily dissected with their sheaths and make excellent grafts for tendon defects 
m the hands and fingeis The tendon sheath is then sutured with fine catgut 
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Provided the wound is healed, passive movement can be commenced at the end 
of three weeks Voluntary motion should not be begun before the end of six weeks, 
as it has been demonstrated by animal experimentation that it takes six weeks for a 
cut tendon to be firmly united Before that time, newly united tendon will stretch with 
loss of good functional results Passive movements should be made with as long 
excursions as possible, and the best results are obtained if these passive movements are 
alternated with absolute rest 

Even though passive movement has been started at the end of three weeks, and 
voluntary motion attempted at the end of six weeks, the development of adhesions is 
almost inevitable, making necessary the second stage of this operative procedure 

In three of my cases, the tendon had united perfectly, yet adhesions had interfered 
with function and a good result was obtained only after the following secondary opera- 
tion was performed 

Technic of Secondmy Opeiation — Make a lateral, longitudinal, cuivilinear 
incision, the longitudinal part of the incision being placed midway between 
the palmar digital neive and aitery, on a level with the flexor tendons and 
doisal artel y The ctiived part of the incision is directed toward the volai 
surface A flap of skin and subcutaneous tissue is raised and letracted to 
bring into view the sutured tendon , and if bound down by adhesions must 



Flu 9 — Show ing suture tied the knots buried hetw een cut margins of tendons 


be freed to leave the tendon surface smooth In addition, the sutuied seg- 
ment must be the same size as the rest of the tendon When the wound 
has healed, inaugurate gentle, passive movement with long exclusions and 
rest intervened Note that the stitch desciibed above avoids post-operative 
separation of the tendon ends, is easy and rapid of accomplishment, and by 
burying the sutures between accurately appioximated tendon ends, a smooth 
surface is obtained 

Avoid adhesions at a point when a knot on the surface would encouiage 
them 

Injuries to the Hand Involving Bones and Joints — The third gioup 
of cases is that in which bone and joint injury has occurred The bones of 
the hand and wiist are often fractured or dislocated at the time when trau- 
matism of the skin and subcutaneous tissue takes place Occasionally, frac- 
tures but moie usually dislocations of the caipal bones aie not diagnosed 
by the rontgenologist, although anteroposterior and lateral views may haA'e 
been taken Stereoscopical views are absolutely essential to accurately diag- 
nose the wrist injuries Bone injuries are least likely to be overlooked, be- 
cause the patient usually requests an X-ray examination X-ray films aie 
frequently invaluable in litigation processes which may follow 
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Aitluoplasty for Bony Ankylosis of a Fmger-joint — ^An arthroplasty 
for bony ank3’-Iosis of a finger-jomt is performed by resecting one of the 
two articular surfaces of the affected joint, preferably the head of the prox- 
imal phalanx of the finger The operation is performed through a lateral 
incision in the space between the dorsal and palmar digital arteries In some 
cases, howeier, the proper exposure requires a second incision on the op- 
posite side of the finger In the next step of the operation, the new joint 
cavity IS filled Mith a free transplant of fat obtained from the abdominal 
wall The skin is closed Mith interrupted silk sutures 

Post-opeiatwe Ticahuent — This consists of traction after the operative 
MOund IS healed The traction is followed by active motion, baking and 
massage 

Recoven of function is slow, and four months usually elapse before the 
patient is able to fully extend his finger and flex it to the palm 

The difficulty and delaj uhich is encountered in the restoration of the 
function IS due mainly to the proximit} of the joint to the skin surface, 
causing adhesions 

Because of these adhesions formed bet\\een the tendons and joint sur- 
faces the period of disability is increased 

This complication should be prevented by physiotherapy measures which 
have been already enumerated 

Iiijiny to the Joint — When the joint capsule continues to hold the finger 
m a flexed or m an overextended position, it is necessaiy^ to correct this de- 
formity The correction of the deformity is best accomplished by either 
capsulotom}'- or b}^ excising the contracted part of the capsule, which may be 
on the palmar or dorsal surface, but it is always on the shortest part of the 
contracted portion of the capsule Simple incision of the capsule is usually 
not sufficient, as the wound edges Mill tend to reunite, thus defeating the 
purpose of the operation 

In order to secure a satisfactory result, it is advisable to excise a por- 
tion of the capsule By doing this one can secure a joint M’-hose functional 
abilit} is at least 70 per cent of the normal mobility Concerning the ivrist, 
it is known that the grip of the hand is markedly diminished m hen the latter 
IS in palmar flexion Therefore when such a condition exists, it is neces- 
sary to place the iirist 111 dorsal flexion The best functional result is ob- 
tained by placing the Mwist in 120° dorsal flexion The most desirable 
method foi securing such a position is to remo^e the pioximal row of carpal 
bones, and perform an arthroplastj'' The latter operation produces a verj^ 
seniceable vrist Arthrodesis m dorsal flexion produces very little disa- 
bility, and will make the flexor muscles available m the forearm 

Stabilization of the Mrist m dorsal flexion, Mhether it be b}" arthrodesis 
or through the action of the extensor muscles of the m rist, is absolutely essen- 
tial for a good grip, as othervMse the flexion of the fingers would draw the 
wrist also into flexion and so the fingers would lose their strength 
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Case — A woman, aged twenty years, while walking in the street, stumbled over a 
railroad track, fell to the ground, dislocating the middle phalanx of the right hand 
No attempt was made to reduce the dislocation until about nine weeks after the acci- 
dent, when an operation was performed under general anaesthesia, as it was impossible 
to reduce the dislocation without an open operation 

A two-inch longitudinal incision was made along the outer border of the fifth finger, 
and the joint exposed and opened 



It was found necessary to resect the head of the middle phalanx and the capsule 
was interposed to prevent adhesions in the joint, allowing free motion The wound was 
closed and the finger immobilized until the skin wound healed, when passn'e motion was 
begun 

Injury in or Near the Hand Involving the Nerves — These in- 
juries are caused by either direct wounds or by pressure from scars lesulting 
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from wounds these patients a great deal can be done and in some 

instances one can e\en accomplish a perfect cure in seemingl}' hopeless 
cases The direct injuries are usuall}' produced b}'' either a cutting instru- 
ment or broken glass the ner\es being either cut or torn The indirect 
nerve injuries are usualh the tearing of the ner\e b}' a fractured bone 

Treatment consists of three surgical procedures (i) Nerve suture, (2) 
neuroplastic, (3) orthopaedic operations, tendon transplantation, arthrodesis, 
or both 

Injuries m or near the hand involving only the median or ulnar nerves 
are relatuely rare, because cut tendons or muscles are almost always asso- 
ciated with them The nearer a median or ulnar nerve severance is to the 
hand, the better the prognosis after repair, because nerves in or near the 
hand are not mixed nenes, hence sensor}’' fibres are not lost m growing 
down motor tracts and vice versa This is especially true of primary nen^e 
suture of the median and ulnar ner\es in the region of the wrist (Fig 10 ) 
Before suturing these nerves, it is necessar}* to flex the fingers and hand 
slightly to bring the nen'e ends together The greatest care should then be 
taken to identify each structure If the median nerve is to be sutured, 
it IS essential to identify the palmaris tendon, and also that of the flexor carpi 
radiahs Little difficulty should be experienced in differentiating betw'een 
a nerve and a tendon but it is surprising how often one finds the end of the 
palmaris longus tendon sutured to the end of the median nerve A tendon 
is flattened, more compact, and a glistening pearly white A nen^e is dull, 
cjhndncal, darker, gray, and of softer texture If difficulty is experienced 
in identifying the upper end of the nen^e, it will help to follow up along 
the edge of the flexor carpi radiahs tendon If the lesion is m the low'er 
end it may be necessary to dnnde the annular ligament and palmar fascia 
The median nerve may be identified as it passes along the radial side of the 
superficial flexor tendons In suturing the stump of nerves, the author pre- 
fers either fine silk or fine linen as suture material The mam objection to 
chromic gut is the irritation produced by the chromic acid 

In suturing a seA-ered nerre it is advisable to take up only the sheath 
This should be grasped w ith a fine tooth forceps while the sutures are being 
introduced A fine cambric needle should be used for the introduction of the 
sutures Only enough of the sheath to insure an efficient grip should be 
included in the suture as inversion is ver}* likely to occur if too much is 
taken In a case under the writer's care only four sutures were necessary 
for the median, and four for the ulnar neiwes to retain all the nerve bundles 
within the sheath The first two sutures should be introduced at opposite 
ends of the circumference After tying them, they are left long so that they 
may be used to steady and rotate the nen'e while the remaining sutures are 
being introduced 

While a nene is regenerating it is necessar}* to hold the muscles sup- 
plied by it m a state of relaxation for about two or three wrecks otherwise 
their function w ill not return 
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Combined Median and Uliiat Lesions — The combined median and ulnar 
neive mjmy at the wrist is a common occurrence There should not be any 
difficulty 111 recognizing a case of total paialysis of both nerves as this ap- 
pearance of the hand is quite chaiacteristic (Fig ii ) The wrist is slightly 
hyperextended, and the hand inclined to the radial side The thumb is 
slightly abducted and lies in the plane of the palm, producing the appearance 
of an “ape” hand The first phalanges are moderately extended and passive 
flexion of the last two phalanges occurs Marked wasting is seen in the 
thenar and hypothenar eminences and in the dorsal interossei The branches 
to the thenar eminence must be caiefully preserved The nerve passes below 
the superficial palm arch and divides into its digital termination Suture of 
the nerve may be accomplished with patience and exactness in dissection Usu- 
ally an operation on the median or ulnar nerve in the palm is only a part of 
the operation, as in freeing a nerve in scar tissue and to repair cut tendons 
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Tie II — Contiactures of palm and fingers from combined median and iilmr ner\e trauma 
Photograph showing the deformity of the hand about three weeks after the injury The hand was 
completely disabled He could not grasp an object, his onlv way of holding one was by pressing it 
between his hand and something else 

To Expose the Ulnai Neive m the Palm — Exposure of the ulnar nerve in the 
palm may be obtained by an incision which begins two inches above the wrist and is 
carried along the tendon of the flexor carpi ulnaris muscle to the radial border of the 
pisiform bone, and thence distally into the palm m a direction toward the interval be- 
tween the ring and little fingers The nerve is first exposed above the wrist by retract- 
ing the flexor carpi ulnaris tendon toward the ulnar side of the hand and in the palm 
by dividing the palmaris brevis muscle 

The deep branch which is given off from the edge of the nerve opposite the lower 
border of the pisiform bone is traced to where it pierces the septum between the ab- 
ductor and flexor minimi digiti muscles By splitting the septum and retracting these 
two muscles, the nerve may be followed and freed distally 

To Expose the Median Nerve m the Palm — To expose the median nerve in the 
palm, an incision is made from the insertion of the palmaris longus tendon into the 
palmar fascia to the web between the index and middle fingers The palmar fascia 
must be divided and the flexor tendons identified Near the wrist, the median nerve 
lies on the radial side of these tendons 

An incision in the palm for drainage of the thenar space should not extend farther 
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than an inch belou the wrist, as a deep incision extending closer than an inch to the 
V rist IS apt to se\er the median neiwe and so rob the thumb of the power of opposition 




Fig 12 — ^’lev of the hand, shoving the po^ver of extension subsequent to repair of severed median and 
ulnar nerves, also all the flexor tendons of the right vnst 

Comments — It is extremely important that operatne measures for repair 
be instituted immediately in all injuries of the hand If postponed too long 
trophic changes in the joints take place 







Fig 13 — Photograph 'ho\ s the power of flex on subsequent to operation fo" complete division of the 
median and ulnar nerves, the fle'or tendons and the ulnar arterv 

A tourniquet proper!} applied is an ln^aluable aid to accurate identifica- 
tion of anatomical structures It is also useful in that it obMates traumatiz- 
ing dissections and permits a more rapid completion of the operation If 
the tourniquet is improperly applied, there is obstruction to the ^ enous return 
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without obstruction to the arterial flow and the end lesult is a bloody field 
which IS worse than no touiniquet at all 

Ordinary skin grafts on pressure-bearing surfaces are very prone to 
slough The application of the full-thickness pedicle graft is a most reliable 
and efficient method , because it withstands pressure best, it should be used 
in grafting these areas 

Denuded skin areas in a large gianulating wound should be covered with 
either Thiersch or Pinch giafts immediately to obviate the danger of sub- 
sequent infection and contractures This shoitens the convalescence and 
curtails the numbei of painful dressings 

X-ray films in two views as well as stereoscopical pictures should be taken 
in all wrist injuries 

Patient and prolonged treatment is frequently required m hand injuiy 
reconstructions but m this the patient is usually willing to cooperate, because 
he leahzes the continued improvement in his condition Many of the cases 
of partial or complete loss of functions of the finger and hand, due to infec- 
tions or injuries, may be greatly improved or entirely cuied by the proper 
surgical procedures (Figs 12 and 13 ) From the surgeon’s viewpoint 
surgery of the hand is frequently tedious and lequires considerable patience 
and prolonged after-tieatment The efforts aie, howevei, well repaid as 
one seldom finds a more giateful patient than the one who has had the use 
of his hand lestored to him after he has despaired of such a possibility 

Special attention is called to the old surgical axiom of immobilizing the 
hand in the best functional position when ankylosis is anticipated 

Case — Man aged twenty-eight years was admitted to hospital August 7, 1931, with 
the history that on the previous day he had thrust his right hand through a glass door 
and suffered a cut above the wrist bv which had been severed the ulnar and the medi in 
nerves, the tendons of the flexor ulnans and the palmaris longus muscles , also all of the 
flexor tendons of the subhmis and profundus muscles , the hand was motionless m exten- 
sion The condition was one of transverse laceration extending through all the anterioi 
soft tissues down to the pronator quadratus muscle The transverse incision was enlarged 
and a longitudinal incision at right angle and at mid-hne was made and carried up the 
arm for ten centimetres and to the same extent downward into the palm through the 
annular ligament The ulnar artery was ligated, the retracted exposed tendons were 
matched up and sutured, the nerves likewise Interrupted fine silk sutures were applied 
to the nerves, plain catgut used for blood vessel ligation, the fascia and annular liga- 
ments were brought together with silk, a splint was applied to the forearm fixing the hand 
in extreme flexion He was readmitted Januarj 13, 1932, for treatment of contracture 
of wrist and fingers The scar was excised Januarj 14, adhesions about the wrist were 
separated freeing the tendons , no drainage, skin closed with interrupted sutures , fingers 
and wrist held in extension bv splint Following the first operation, sensation began to 
return on the fourth dav , at the end of three months complete return of sensation had 
developed Following the second operation, seven months after the injury had been 
received, complete use of the hand was attained after eight weeks with the aid of extensive 
phj siotherapv 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD MiY 1, 1933 

The President, Dr John Speese, m the Chair, 

Calvin M Smyth, Jr , M D , Recorder 

PERISTALSIS AND PERITONITIS 

Dr Henry P Brown, Jr , read a paper with the above title 

Dr I S Ravdin remarked as to the relationship of intestinal peristalsis 
to the spread of peritonitis, doubtless only those cases m which the original 
focus of infection had been removed or repaired were referred to There has 
been a tendency, not so much in this country as abroad, to use the so-called 
cathartic treatment in peritonitis Doctor Brown believes that the overcoming 
of the factor of toxic absorption is a definite advantage in the recovery of a 
good many of his patients Just what this toxic factor is no one at present 
knows As for the infections in the lower abdomen, if the peristalsis is a 
factor 111 their spread this must take place in a reverse direction to normal 
peristaltic activity Very little is known regarding the relationship of the 
administration of diugs and their influence on the rate of absorption of sub- 
stances from the peritoneal cavity In regard to the use of morphine it is veil 
to remember that in the dog morphine acts entirely different than in the 
human being in that it stimulates peristalsis 

Good surgery, plus fluid and salt, are essential in the treatment of these 
cases, an aspect of the problem which deserves more attention than it has 
receued m the past During the past four months the speaker has used 
“Pitressm” in cases of this type Pitressin stimulates peristalsis and in 
certain instances its use has proven quite beneficial An ampule may be given 
every four hours for as many as seventy-two hours after operation 

Dr Calvin M Smyth, Jr , said that about twelve years ago, Dr J E 
Sweet and he w^ere conducting a series of studies on peritoneal absorption 
In their experiments upon dogs the rate and absorption from the peritoneal 
cavity was determined by injecting various solutions and also particulate 
bodies in suspension The particulate bodies used w^ere red blood-cells and 
lamp black By collecting the thoracic-duct lymph it w^as possible to deter- 
mine the rate of absorption by noting the appearance time in and the time 
required for disappearance from the thoracic-duct lymph of these bodies It 
was noted among other things that anything which increased peristalsis 
increased the rate and amount of absorption of both fluids and particulate 
liodies from the peritoneal caMt}^ The speaker was sufficient!} impressed 
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bj^ his obseivations at that time to completely satisfy himself legarding the 
desirability of complete anatomical and physiological rest of the intestine in 
the piesence of intrapei itoneal infection He added that if one accepts the 
dictum that the somce of the toxEemia lies in the peritoneal cavity, anything 
which tends to mciease absorption from this area is harmful to the patient 
Naturally, the retention of potentially toxic material within the lumen of the 
bowel IS harmful to the patient also, but it would seem moie logical to 
relieve this situation by a decompression of the bowel through enterostomy 
or cEecostomy, which entails no stimulation of peristalsis, rather than by 
forced evacuation ot the bowel through increasing peristalsis May not the 
fact that the suigeon always waited anxiously for the passage of flatus fol- 
lowing the operations undei consideration be legarded as the evidence of 
abatement of the infection lather than assume that the improvement follow- 
ing the return of peristalsis is “post hoc eigo pi opto hoc”'^ 

Dr John O Bower said that a suivej of tlie clinical records of jjatients 
operated upon for appendicitis in the hospitals of Philadelphia showed that 
of those admitted u ithoiit having taken a laxative one in eighty died , of 
those who took one laxative, one in thirteen died and those who took moie 
than one, one in seven Increased peristalsis and increased intestinal pressure 
increase the possibility of perfoiation and spreading peritonitis, the cause of 
death in over go per cent of those who died f i om acute appendicitis 

Dr J Stewari Rodman said that he was veiy much impressed a year 
ago while visiting one of the New York clinics to hear the report of a series 
of cases of peritonitis in which pituitrm had been used Up to that time he 
had held the prevailing opinion that it was distinctly not the thing to do, to 
stir up peristalsis under such circumstances Since that time he has tried it 
111 about SIX cases While he is not aimed with accuiate statistics as to die 
amount used in each case, the usual dose was one ampule of suigical pituitrin 
every four hours foi several days or one week if necessary One of these 
cases died but might have also had not tins been done The distention was 
greatly leheved in most of the patients and A'omiting checked Doctoi Brown 
has emphasized the importance of removing the focus of infection and drain- 
age prior to the use of pituitnn, this is uiipoitant, and the answer, Doctor 
Rodman believed, to the objection laised to its use by Doctor Bowei While 
he has just begun its use, therefore, his preliminary impression is that it is a 
distinct help in the management of these cases 

Dr Thomas J Ryan said that there is grave danger in advising the use 
of pituitrm in the loutine of post-operative treatment At least until we 
have means at our command to differentiate between dynamic and adynamic 
ileus we should desist from anything that is going to stimulate peristalsis 
No one has scientifically proven that the patients die from absorption of 
toxins from the gastro-intestmal tract, but rather, from the bacteria in the 
peritoneal cavity which are producing the stimulus for the production of ileus 
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which in itself is protectne The speaker wished to go on record as being 
opposed to the routine use of pituilrin post-operatu ely until its use is based 
upon scientific information rather than clinical impressions 

Dr F a Bothe said that he had used “Pitressm” in cases of distention 
recently and had some very good results In some instances great quantities 
of gas were expelled In addition to extracts of the pituitary gland, certain 
drugs have been used to stimulate peristalsis The intravenous use of 20 per 
cent sodium chloride appears to haAe been the most satisfactory Experi- 
mentally, the peristalsis has increased more m the obstructed animal than in 
one m 'which there w^as no obstruction present This finding has raised the 
question as to whether osmosis pia3’-s any part m the increased peristaltic 
activity 

Dr Bexjamin Lipshutz said that about tw'o years ago Doctor Fleming 
reported a number of cases of peritonitis from perforated ulcers and he 
show^ed clearly that those patients who received pituitnn and those who had 
enemas ahvays exhibited elevation of tempeiature and that particular group 
had a much higher mortality than the group treated without any peristaltic 
aggravation 

Dr Edw'ard T Cross an said that 111 spite of the successful results 
reported by Doctor Brown and the favorable experiences noted by Doctor 
Ravdin, there is a distinct danger m this form of treatment He had in 
mind the possibiht}^ of kinks wduch could be caused by the use of pituitnn or 
allied drugs when used in cases of peritonitis In peritonitis the intestines 
are glued together by a plastic lymph exudate and it is this exudate that acts 
as anchors to cause kinks It is a w'ell-known fact that such kinks do occur 
in convalescent cases of peritonitis at wduch time the patients show^ signs of 
intestinal obstruction, this obstruction is usually rehe\ed by moiphine and 
abstention of everything from mouth If this complication occurs wdien 
peristaltic stimulants are used, it will be difficult to prove that the drug is 
blameless 

Dr Henry P Brown, Jr . in closing the discussion, emphasized the fact 
that he did not advocate the routine post-operative use of pituitnn. but 
behe\ed that it should be used only wdien indicated — usually in those cases 
shownng a toxic ileus after the removal of the focus of infection, when such 
ileus does not respond to the usual post-operatn e measures All agree with 
the statement that in pi e-operative cases of acute appendicitis, laxatives tend 
to cause perforation The paper did not deal with this subject He full} 
agreed that the routine post-operative use of pituitnn is undesirable and he 
does not recommend its use m this manner It would be interesting to know 
what degree of intestinal parahsis and distention was present m those cases 
which did not receive a peristaltic stimulant and whether or not their condi- 
tion impio\ed when such distention and parahsis were rel!e\ed He agreed 
that there are factois wduch stimulate ^omltlng m peritonitis and bclic\cd 
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that intestinal paralysis with its sequelas plays an important part The con- 
valescent cases he mentioned which piesentecl signs of obstruction, relieved 
by withholding fluids, bore out the fiist statement of tins paper, namely, that 
m paralysis of the intestines, one withholds nourishment by mouth because 
the intestinal tract is unable to handle such nourishment in a normal manner 
If it IS not a toxic substance (m the broad use of this term) which kills 
patients suffering from peritonitis aside from such complications as those of 
the respnatory, caidiac and renal systems, etc , what does cause the fatal 
outcome ^ 

THE CAROTID SINUS AS AN ETIOLOGICAL FACTOR IN SUDDEN 

ANESTHETIC DEATHS 

Dr T McKean Downs read a paper with the above title 

REPAIR OF LARGE INCISIONAL HERNIA BY FLAPS OF ANTERIOR 

SHEATH OF RECTUS 

Dr Norman Rothschild read a papei with the above title 

Dr Calvin M Smyth, Jr , said that the operation described by Doctor 
Rothschild appears to be based on sound principles It has certain features 
in common with the operations described by Gibson, of New York, and 
Dixon, of The Mayo Clinic In these operations, after exposure of the sac 
an incision is made in the anterior fascia about o 5 centimetres from its margin 
and extending throughout its circumference This leaves a narrow strip or 
margin of fascia, the edges of which are appioximated by a continuous suture 
of No I chromic catgut In order to prevent small bits of fat from working 
between the fascial layers and preventing solid healing, a single running 
suture is placed near the approximation of the twm layers The edge of the 
fascia which has been overlapped is then tacked to the underlying portion 
with another running suture of chromic catgut The advantage of this pro- 
cedure IS that the peritoneal cavity is not opened and no attempt made to free 
extensive adhesions, thus rendering the operation much less shocking and 
decreasing the chance of ileus and peritonitis which are relatively common 
complications following repair of large incisional hernia by other technics 

In Doctor Rothschild’s operation the feature which ivould appear some- 
what risky is the permanent denudation of the rectus and it will be interesting 
to learn whether, as Doctor Rothschild hopes, there is a regeneration of the 
anterior fascia or whether this will prove an obstacle m the obtaining of 
permanent cures Sufficient time has hardly elapsed to justify positive 
statements regarding this point 

TRAUMATIC ANEURISM OF THE SUBCLAVIAN ARTERY 

Drs Walter Estell Lee, Charles F Mitchell, and, by invitation, 
Dr Arthur B Peacock, read a paper with the above title 

Dr Walter Estell Lee remarked that he approached this operation with 
a certain amount of respect for the surgical difficulties to be met, for one year 
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before he had assisted with another case with an aneurism m practical!} the 
same position After exposing the tumor and while exploring with his fore- 
finger, the operator unfortunately tore into the subclavian vein at its junction 
with the internal jugular He had excised only the outer tvo-thirds of the 
clavicle, which gave inadequate exposure of the bleeding point, and it was 
necessary to complete the resection of the sternal end of the clavicle and 
disarticulate it at the sternoclavicular joint, while the hsemorrhage from the 
subclaMan vein was controlled nith the assistant’s forefinger This wide 
exposure made it possible to control the bleeding and finally close the wound 
m the subclavian vein with a lateral sutuie The patient died several hours 
post-operatively 

In Doctor Lee’s case, m order to provide ample exposure, the clavicle 
was excised subperiosteally except for its outer inch and one-half, and a flaj) 
was leflected outwaid which made it possible to approach the subclaMan 
\essels from the axilla until the scar tissue surrounding the subclavian vessels 
was leached The sac of the aneurism was completely isolated before the 
dissection was started at the junction of the jugular and subclavian veins, 
and to do this it w^as necessary to dissect it from the sheath of the brachial 
plexus and the anterior sheath of the scalemus anticus muscle To expose 
the second portion of the subclavian vessels it w'as finally necessary to cut 
the tendon of this muscle At this point it w^as very difficult to decide about 
the point of communication betw^een the aneurism and the vessels, but this 
decision w^as made for them, as the neck of the sac tore Doctor Browm, by 
pressing the first portion of the subclavian artery against the first rib, ivas 
able to control the bleeding and make it possible to close the opening in the 
w'all of the subclavian aitery by mattress sutures of silk At the completion 
of the operation the radial pulse w'as present and has never disappeared This 
seems to be evidence that at no time did they completely obliterate the lumen 
of the subclavian aiteiy There was some loss of sensation and tingling at 
the distribution of the brachial plexus but this had entiiely disappeared when 
he w^as examined one week ago 

THE OPERATION OF CARDIOLYSIS IN ADHESIVE PERICARDITIS 

WITH PICK’S SYNDROME 

Dr Walter Estell Lee, and, by invitation. Dr Floyd 0 ’H\r\, lead 
a papei wuth the above title for w^hich see p 152 

Doctor Lee had been able to find records of some niiiet}^ cases of cardi- 
olysis m the hteratuie This includes not only the true Delorme Upe of 
caidiolysis, but also the decompression operation of Brauer His first case 
coiiMnced him that there, is a real danger in these operations of relighting 
latent infection This patient had pneumonia, emp}ema and pericarditis 
some eight years befoie the operation and the wound infection which was 
de\ eloped on the tenth da} first showed pneumococci and later streptococci 
Ihe first case also demonstrated the leal danger of opening the pleural 
caMt\ m the Delorme procedure In working with cada\crs and in the 
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post-mortem room he found it the rule rather than the exception for the 
right and left pleuia to meet in the mid-hne as low down as the sixth costal 
caitilage This was true in both of these cases It was because of this diffi- 
culty that the exposure of Laney and Shipley was modified by making drill 
holes m the sternum and the sternoclavicular joint approached from the medial 
aspect As one might expect, the leal difficulty m the operation is the removal 
of the bony cage overlying the pericardium without opening the pleura and 
subsequently the separation of the pleura from the pericardium without 
injury The removal of the pericardium itself is the simplest part of the 
procedure 

Dr George Grii eith said that he first made the diagnosis purely on the 
basis of finding the five criteiia which Cohnheim laid down when the condi- 
tion was originally desciibed He found no definite etiology, a very rapid 
heart, a very low blood-pressure, small heart, no matter m what position he 
was turned, and m addition a very high venous pressure The electrocardio- 
graph disclosed typical mveision The cardiac output at the hospital proved 
this diagnosis It was forty cubic centimetres when it should be seventy to 
eighty A heart not too badly damaged, even though in auricular fibrillation 
should be operated upon Two cases which the speaker saw operated upon 
in Boston were much more ill than this boy His heart rate was regulai 
and he had no signs of decompensation other than the fluid in the abdomen 
and lung and theie was very little oedema of the ankles, so that even badly 
damaged hearts may be operated upon if it can be done undei local anaes- 
thesia, intratiacheal, oi with open drop ethei 
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EXSTROPHY OF URINARY BLADDER 

IMPLANTATION OF BOTH URETERS INTO RECTUM 
PROLONGATION OF LIFE TWENTY-FOUR YEARS 

A BOY three and a half jears old was admitted into St Luke’s Hospital of Bethlehem, 
Pa, in the summer of 1908, on account of a marked lack of de\elopment of the lower 
anterior walls of the abdomen 

Xot only did he have exstroph\ of the bladder but the two sides of the abdomen 
from below the pubis almost to the umbilicus had failed to develop so that there w'as an 
oval interval of about six bj eight centimetres The interral was filled in b\ the 
posterior wall of the bladder, and bordered by an irregular raised edge of skin The 
pubic bones not only had failed to unite but there was an interval of one centimetre 
between the bones w'here the s>mphysis should have been There was also complete 
epispadias 

B3 a series of plastic operations w'e constructed and brought together the anterior 
walls of the abdomen and made a fair-sized pouch to act as bladder, wuth a short tunnel 
to serve as urethra The public bones were pressed together and held together bj siher 
w'lre bands or sutures No attempt w'as made to construct a penile urethra 

This construction surgerr^ resulted in a reserroir for urine and a short urethra or 
canal of exit This enabled the bo\ to restrain the constant dribbling of urine As 
there was no sphincter to the canal it natural!} follow'ed that wdien the pouch was full it 
ran over and discharged involuntanl} 

The case w'as discharged in the earl} Fall with careful instruction in regard to 
scrupulous cleanliness and frequent irrigation ot the new' bladder 

The child was brought again to the hospital January 20, 1909 He was in a most 
pitiable and foul condition Calcareous deposits w'ere found lining the artificial bladder 
and urethra, the skin about the exit canal w'as eroded and inflamed, and serious sepsis 
had begun It required nearl} six months to get the case in a clean and fairly health} 
condition again His parents w'ere too ignorant and negligent to be entrusted w'lth the 
care of the child with such a makeshift bladder and urethra It was therefore deter- 
mined to exsect the bladder and implant the ureters into the rectum 

June 16, 1909, the whole operative procedure w'as done at one time The ureters were 
careful!} detached from the bladder b} encircling their entrance orifices b} an incision 
about three millimetres around from these orifices Thus a cufT of mucous membrane 
of three millimetres was carried into the rectum around the exit orifice of the ureters 
and sutured to the mucous membrane of the rectum bordering the small incision into the 
gut Then the rectal walls were closed b} sutures w'hich held the ureters in place in a 
shghth oblique direction No sepsis followed the operation The urine was well retained 
in the rectum and after twehc hours the flow seemed free and adequate The wounds 
all healed rapidh and the con%alescence was uninterrupted 

The child was kept for obser\ation in the hospital for forty da}s after the operation 
\\ hen it was sure that his kidne}s functioned well and theie was no ascending infection 
and that his rectum was tolerant the case was discharged 

About his fourteenth rear I saw the bor again He was in good health His urine 
was discharged through the anus something like e\er} six hours during tlic dar He 
was not disturbed during the night He was a bow-legged chap The pubic bones were 
in good juxtaposition but not united and mored a little at their lunction when the bo\ 
strode along This caused some waddling m his gait He was actue and muscular, 
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though he was small for his age His parents refused any operation to reinedj the 
epispadias 

Ten years later I saw and examined him again His how legs and waddling gait 
were still present He disch irged urine by the anus three or four times a day and was 
able to sleep through the night without any necessity to evacuate urine He was small 
but was muscular and a hard> -looking man He said he felt strong and w'ell in ever\ 
w'ay He was a motor-truck driver and worked long hours 

The physical examination showed no lesion of the chest, the abdomen was firmh 
closed, the pubic bones were close together but not united He was quick and very 
active The epispadias w’as still present and he and his father again refused to ha\e 
any operation done for its closure His testicles were rather small, w'ell formed and 
seemed normal 

February 2 of this year, 1933, he was brought to the hospital His lower extremities 
were useless and he complained of severe pain in both legs No interruption of sensation, 
the reflexes were all good, as well as the tactile sense Soon he began to vomit He 
recovered the use of his lower limbs In a few days he was in a coma and died on the 
first of March 

He was twentj -seven years of age when he died He lived in health and acti\it\ 
tw'enty-four years after the ureters were implanted into the rectum and gave a histor\ 
of having been quite w'ell until a short time, tw'o weeks, before he was admitted to the 
hospital He died of uraemia The report of the autopsy by the pathologist of the 
Hospital, Doctor Rothrock, is particularly interesting and important At no time w'as 
there any indication of an infection of the pelvis or medulla of the kidnejs but he died 
of glomerular nephritis 

Autopsy Repot t — The body is that of a young white male The legs are very short 
and markedly bowed The penis is rudimentary with an epispad’as There is a sinus 
just above the base of the penis that connects with the rudiments of the bladder Ihe 
skin of the body is pasty in appearance and there is an icteroid tint to the color of 
the skin 

Lunqs — Gross examination shows both lungs to be normal m relation to the chest 
cavity There is no excess of fluid in the chest cavity There is an occasional old 
adhesion between the parietal and visceral pleurae Both lungs show a chronic passive 
congestion being more pronounced at the dependent portions There are no areas of 
true consolidation There are no emboli or thrombi found in the vessels 

Heat t — There are no adhesions between the visceral and parietal pericardium The 
musculature of the heart is quite flabby There are no diseased processes found on the 
heart valves There is an atheromatous change of the ascending aorta resulting in 
numerous raised yellow plaques that are not calcified 

Lwer — The liver is somewhat paler than is normal The cut section shows the 
venous channels to be congested with blood There arc no masses found in the liver 

Spleen — The spleen is normal in size The cut surface shows an increase in the 
blood content There are no infarcts found 

Panel eas — No gross abnormalities are seen 

Stomach and Intestmes — No abnormalities seen other than those to be noted later 
w'lth the rectum The common and cystic ducts from the gall-bladder are patent 

Adtenals — No abnormalities seen 

Bladdet — The bladder is ludimentary and connected with a sinus to the skin The 
wall is thickened and in the area of the bladder are small, rather thick-walled cysts that 
are most probably rudiments of the bladder left from the original operation of constructed 
bladder and urethral remnant 

Kidneys and Rectum — ^The kidnevs are both very granular with many contractile 
scars on the surface The capsules strip easilj The left kidney is very small, measur- 
ing about five centimetres m length , however, it has the same general appearance as 
does the larger kidnej Both kidnevs contain a cloudy urine in the pelves but this does 
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part to be Ijmphocytes and plasma cells In some areas this infiltration is definitely 
perivascular The smaller arteries and arterioles show a hyperplasia of the muscularis 
Diagnosis — Chrome interstitial nephritis with secondary contraction and parenchyma- 
tous degeneration 

William L Estes, M D 
Bethlehem, Pa 

SCALENIOTOMY AS AN ADJUNCT TO PHRENICECTOMY 

The scaleni by their insertion into the upper rihs probably form the base 
01 level for the action of the intercostal muscles The two, or usually thiee, 
scaleni arise from the anteiior tubercles of the transveise processes of the 
thud, fourth, fifth and sixth ceivical vertebrae The anticus descends verti- 
cally and IS inserted by a nairow, flat tendon into the scalene tubercle on the 
inner border of the first rib and the ridge on the upper surface m front of 
the suhclaAuan groove This groove is an excellent landmark m dissecting 
eithei of the muscles or the phienic neive 

The scalenus medius is laiger and longei and aiises from the lower six 
cervical vertebras It descends alongside the veitehral column and is inserted 
by a hioad multiform attachment into the upper surface of the first rih, 
between the scalene tubercle and the subclavian groove and occasionally 
sends an insertion-hand to the second iib 

The scalenus posticus is the smallest and most deeply seated, arising from 
two or three separate tendons from the posteiior tubercle of the transverse 
processes of the lower two or three ceivical vertebrie and is inserted by a 
thin tendon into the outei suiface of the second iih, behind the tendon of 
the serratus anterioi Occasionally it is blended with the medius The two 
diagiams (Nos I and II) show the initial incision procedure m the two cases 
reported here The scar resulting is as good, if not better, than the usual 
one after phienicectomy, and one obtains a better view of the structures In 
one case, we used the cuived incision, in the other the slightly convergent 
one, not quite paiallel to the clavicle Both operations were done under local 
anaesthesia, with a i per cent novocaine solution, preceded by pi morphine 
The patient lies on the hack, the head turned as far as comfortable to the 
opposite side The area is painted with iodine and washed with alcohol 
Great caie is necessary to guard the subclavian aitery and its thyroscapular 
branch to the left of the anticus, and the biachial plexus when reaching the 
medius and posticus The anticus is best identified by the scalene tubeicle 
and the subclavian groove, making an incision, paiallel to its fibres, about 
two cubic centimetres long into the sheath only, near the tendon, we excised 
a section of one and one-half cubic centimetres all around the muscle 
leaving the sheath intact This prevents the lestoration of the muscles after 
the cicatrix forms We did the same with the medius and posticus 

The results are best shown b)'^ the following i eports of the two cases 

Case I — In October, 1928, an incomplete pneumothorax was made for Mr H L , 
thirty -SIX years old, with two ciMties in the right apex After nine months’ pneumo- 
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thorax treatment these ca\ ities \\ ere still visible under X-raj Expectoration had 
diminished, bacilli were still present, also slight ele\ation of temperature pm In Julj, 
1929, we did an exairesis This closed the lower cavitj completeb Still there remained 
a slight temperature, bacilli still present, the sputum diminished to one-half ounce per 
twent\-{our hours The left apex showed verj minimal infiltration In 1931, m 
Februarj, we opened the phrenic incision, slighth altering the original incision, and 
dissected the scaleni, remoiing one and one-half cubic centimetres of each muscle near 
the tendon We sutured without drain and the v\ound healed pei pi imam within one 
week The sputum stopped practicallj on the fourth da\, the cavities were no longer 
visible, bacilli absent in Ko\ ember, 1931, none present in No\ ember, 1932 There is no 
cough at present, the left apex is quiet, the X-raj shows a practically normal picture, 
except a smaller thorax on right side, probablj due to sinking of ribs 



Case II — ^The second patient, iMrs M M , twenty-nine a ears old, had a pneumothorax 
of right side at Saranac Lake m March, 1931 She came home in October of that a ear 
AA’here an exairesis A\as done m Alarch, 1932, at the PoIa clinic, N Y There was 
decided impro\ement for three months, then sIoaaIv she began to lose a\ eight and had a 
temperature of 100° p m The cavity in the right apex closed, but reopened At first A\e 
thought exercise might haA^e caused this The patient used an auto almost dailj, but since 
the first patient had rest and jet dcA eloped similar signs A\e decided to excise part of 
the scaleni muscles We did this m JuIa, 1932 In October, 1932, the caAities were 
closed and are so todai, I^farch, 1933 She regained her weight and added fiie pounds 
to It The temperature is normal sputum absent No deformity resulted, excepting a 
shghtlj larger depression aboA e and below the clavicle than on the other side 

William jMeyer, M D 

Nctv Yo}k, N Y 

ISTHMUS CLAIMP FOE USE IN THYEOEDECTO^MY 

L\ THE performance of thyroidectomy most surgeons duide the isthmus 
Iiefore proceeding with the lesection of the lobes As a rule a Carmalt clamp 
IS used 111 order to lift up the isthmus from the trachea and thus protect the 
trachea against injury during the division of the isthmus 
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The cuive of the Carmalt clamp enters the proper line of cleavage with- 
out any difificulty However in guiding the clamp through to the upper 
border of the isthmus for the division of the supra-isthmic ligament the chest 
wall IS in the way, especially m a patient with a shoit neck or a broad 
isthmus The Caimalt clamp causes unnecessary pulling on the trachea and 
sometimes difficulty m breathing 

I have overcome this difficulty by combining the advantages of the 
Caimalt principle with those of a bayonet clamp (Fig i ) This clamp is 



Fig 1 — Clamp for the di\ision of the isthmus in thj roidectomy 

better adapted to the normal anatomical relations The introduction of this 
modified clamp can be accomplished without the interference which the chest 
wall often causes 

Fuitheimoie the actual division of the isthmus is facilitated, as the ctiivc 
of the clamps in lateral positions keeps the handles at least two inches apait 
The instrument has been constuicted b}*- George Tiemann and Company, 
New Yoik Richard Lewisohn, M D 

NezvYo)k,N Y 

Fioiii the Singtcal So vice of Mount Smai Hospital 
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Graphic Art in Surgery Surgical art was once the peculiar possession 
of the individual In time he communicated something of his skill to others 
by speech and demonstration Then the suigeon learned to read and write, 
and surgical knowledge was transmitted by the printed word The first 
pictures beaimg on surgery were anatomical The next were the pictures of 
instruments Splints and then application followed Illustrations showing 
wounds and the opeiative proceduies are a late development These were 
first in the form of cuts They illustrated two dimensions It remained for 
the half-tone artists in the latter part of the nineteenth century to add depth — 
a thud dimension 

But surgical pictuies still lack an essential element that may be called the 
fourth dimension This is the thing that is needed to make a wound look 
real The surgeon engaged in an operative procedure upon a living patient, 
looks upon a scene but little lemimscent of any picture in a book Flowing 
blood, moving tissues, and structures, obscured and again coming into view, 
characterize the scene The fouith dimension is the combination of time 
and space 

The camera has attempted to capture this quality in surgery and make 
it graphic But the camera, except for the moving picture, has failed The 
photograph of a wound m piocess of opeiation is messy and quite unlike 
what the surgeon sees Still, art is able to show this fourth dimension 
There are pictures of flowing streams, swirling pools, scurrying clouds, 
sailing ships, and birds on the wing that depict motion and action , and that 
means the lapse of time These show the fourth dimension, thus far absent 
from text -books on surgery An appioach to this ideal is discovered m the 
pictures in the “Opeiative Surgery”'*' now before us These two volumes 
with over a thousand pictures, many of which are colored, are the best 
example of graphic art that suigery has yet produced While these pictures, 
on the whole, may be designated as schematic, the surgeon, with his knowl- 
edge of wound behavioi, easily reads into them the missing fourth dimension 
Surgery is made graphic in this work also by the descriptions of opera- 
tions m the text Here, surgery is literally taught Beginning with the 
examination of the patient and his preparation for operation, the steps the 
surgeon must take to attain the best ends of surgery are carried through the 
operation and the after-care The resources of surgery are called upon to 
show how a bad risk may often be made good The author does not com- 
promise with that practice in surgery which, with an eye to statistical results, 
denies the bad risk the chance that suigery might offer As one studies these 
books he becomes aware that the author not only thinks in surgical but in 

* “Operative Surgery,” by Martin Kirschner Authorized translation by I S Rav- 
din, Philadelphia and London J B Lippincott Company (2 vols ) 
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IDhysiological teims, that he gives consideiation to the alterations of function 
caused both by the disease and by the operation, and that in his piocedures 
he addi esses himself to the problem of lestoration of function as the supreme 
purpose of surgeiy It is a happy discovery m a woik on operative surgery 
to find that, while the most impiessive acts in the art of healing are con- 
templated, nevei is it implied that mechanical intei ference alone suffices 
Heie IS illustiated a fundamental of surgery in this art, the doctor 
himself IS the impoitant part of the treatment He does not prescribe that 
something be given to the patient and then go his way He gives himself 
The surgeon himself is the medicine 

The author calls attention to the fact that the ease and the lack of 
danger with which many opeiations can be undertaken lead too often to 
surgical interference when neithei necessity for the operation exists nor 
benefit to the patient can be expected The question, he insists, is not can 
an operation be done but must an operation be done 

The opeiatoi and his assistants aie discussed not only from the stand- 
point of technic but also from the standpoint of character and personality 
The surgeon who assumes the lesponsibihty must be the autocrat in the 
operating room The notion of demociacy and parliamentaiianism have no 
place in surgery 

We have thought of the internists as especially concerned for the func- 
tional efficiency of the heait In the surgical patient, Kirschner places this 
lesponsibihty upon the opeiating surgeon The capacity of the heart for 
work IS an index of vital resistance which the suigeon should study and 
the knowledge of which he should control in each case 

The injection and blocking of the trigeminal nerve, as presented m this 
work, IS a fine example of the application to surgery of the principles of 
anatomy, the pathology of sensation, therapeutics, anaesthesia, and the per- 
fection of this pictorial art So graphically is this subject presented that there 
IS danger of the ease of attacks upon this nerve being exaggeiated in the 
mind of the leader It is conceivable that harm may be done to innocent 
sufterers by the encouiagement of the inexjjei lenced to make attempts for 
which they are not qualified This observation apj^hes to mucb throughout 
this work The question arises is it possible for a book on surgical treat- 
ment to make the steps of a procedure too clear ^ The answer must be in the 
negative If harm might come from such graphic pictures and descriptions 
as are heie presented, then perfect and geometrically coirect delineations 
lack something surgical And that is piecisely the case These jDictures, as 
pictures, are perfect, but only the imagination of the experienced surgeon 
can add the suigical quality necessary to make them complete Not less jier- 
fection but more perfection in surgical pictures is the answer The un- 
lighted depths, the obscured vision, the nerve that may be seen but not felt, 
the lowering blood piessure, the living, moving human being — these are 
things the best pictures fail to show These constitute a fifth dimension 
absent from the best of art 
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The operating room, its architecture, and its organization are made 
graphic in this work No detail is omitted The combination of se\eral 
operating rooms in relation to a single sterilizing room is worked out in 
the interest of economy and efficiency The lighting is given the considera- 
tion it deserves The positions of tables, assistants, and nurses receive 
meticulous attention The dressing of wounds, the management of infected 
fields, drainage, position in bed, and the comfoit of the patient are described 
not in conformity with conventional usages of surgery, but out of the ripe 
experience of a surgeon zealous for the perfection of his art This uork 
has an individual behind it, and in it, and that individual is Kirschner 

The method of leintroducing into the veins the extravasated blood, found 
free in the abdomen or other sterile cavity, is among the practical expedients 
of the operating room The quick and simple agglutination tests which the 
surgeon himself ma}'’ make are described The suturing of wounds, the 
repair of defects by pedunculated flaps, and operations upon special struc- 
tures are described with surgical feeling Bone and joint surgery is richly 
illustrated Amputations, from the beginning of surgery a confession of 
defeat, are made at least interesting if not alluring The kineplastic ampu- 
tations invite the ingenuity of the surgeon to its challenging problems 

It is only the experienced surgeon who would say that, “a. patient whose 
abdominal wall has once been the site of an incision is left in most instances 
with a damage that is permanent, even though it may be slight” As a 
routine, Kirschner uses the Trendelenburg position in all abdominal opera- 
tions below the umbilicus To this he adds rotation of the body to expose 
the viscera lying to one or the other side of the middle Closing the ab- 
domen, he does not sew the peritoneum separately but with the same suture 
that includes the transversalis fascia and the deeper muscular layer 

Operations on the intestines are clearly and briefly described and beau- 
tifully illustrated Clamps are dispensed with when the bowels are not 
unduly distended, upon the ground that clamps always inflict a certain 
amount of damage to the intestinal wall The descriptions of operations 
on the stomach make clear the complicated anatomy of that viscus The 
pictures can be read like the text, and the diagrams simplify both The 
indications for resection of the stomach are explicit When the surgeon 
has explored the stomach for lesion and found none that can be identified 
through Its walls, he is then cautioned to examine the other organs that 
might ha^e produced the s}mptoms, and, finding no lesion justifying opera- 
tion, he should be satisfied to close the abdomen without yielding to the 
temptation to do something that is not called for Like all good surgical 
teaching this book is rich m the ethics of the art 

Gastroptosis is usually the result of some other lesion It is a disease 
rarely benefited by operation Operation is justified only in extremely 
rare cases Appendicitis and Meckel’s Diverticulitis are considered and 
treated as similar lesions Operatue procedures in all diseases of the rectum 
are freely discussed and copiously illustrated Operations for the treatment 
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of diseases and injuiies of the liver, gall-bladdei , spleen, panel eas, and other 
abdominal organs are described with fulness and to the satisfaction of the 
most penetrating inquiry 

These two volumes go a long way toward making graphic the descrip- 
tions of surgical operations They leveal also the experienced surgeon in the 
fine capacity of teachei of his art 

J P W 

The Joy or Living An Autobiogiaphy By Dr Franklin H Martin 
2 vols , large 8vo Cloth Doubleday, Doran & Co , Garden City, New York 

The two volumes in which Doctor Martin chronicles the experiences of 
an eventful life cannot fail to command attention They begin with the ac- 
count of a young couple who, after trekking westward from Canada through 
New York, Pennsylvania, Ohio, Indiana and Illinois, found a home at last 
among the lakes of Wisconsin Here, in 1857, the boy Franklin was born 
About him w^ere all the conditions of Western pioneer life The record of 
what entered into that life from the time of his birth to the present time con- 
stitutes these volumes The book intrigues one’s interest from the start One 
finds it difficult to lay it down when once it has been taken up The ability of 
the author by his vivid word-painting to awaken an interest even in apparently 
insignificant and irrelevant occurrences is most interesting and engaging 

An especial value must attach to the account of medical education in Chi- 
cago at the time that the young man, alternating between the school teacher’s 
rostrum and the brick yard, makes up his mind that he wnll become a physi- 
cian The difficulties that he overcomes, his dogged persistence in the pur- 
suit of his end, constitute a tale significant of the character of the man and 
piophetic of future accomplishments 

The professional life of Doctor Martin presents three special achieve- 
ments the establishment of an authoritative association which has elevated 
the standards of surgical education and increased the attainments of its pos- 
sessors , the establishment of an important and influential surgical journal , 
the mobilization of the medical profession of the United States in answer 
to the call of a great war 

The very intimate relation of the various steps by which these ends were 
achieved as narrated by the author commands the constant attention and great 
interest of the reader 

Of the many things which this story embraces the one wdiich appealed 
most to the heart of the review’^er is that of the farewell of the author’s 
father, a soldier recruit for the army of the Union, as he takes leave of his 
family for the front never to return 

Of the many characters which in a kaleidoscopic manner flit across the 
pages of these volumes there are two which display m an especial manner the 
pictorial art of the writer The one is that of his associate on the advisory 
Commission to the Council of National Defense, the sturdy Samuel Gompers, 
head of the American Fedeiation of Labor, as he continually watched over 
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the interests of those whom he called “his boys” while he steadily smoked up 
his twenty-five daily cigars, and with him is associated the peerless Gorgas, 
the courteous, imperturbable, capable, victorious sanitarian 

Through the events of the World War we follow the author and rejoice 
with him when at its end he is able to make his journey of inspection over the 
war-ravaged land, now enjoying the blessings of Peace, while he himself 
finally returns to what he calls the vineyard and the plough to tell us about 
all these things 

One cannot overestimate the value of biography It reveals the charactei - 
istics of a doer and the means through which results perhaps even of gieat 
importance have been accomplished Autobiography has its special mteiest 
in that it reveals the estimate a man puts on his own nature and work 

The records of the career of great leaders of the past must always consti- 
tute a valuable light in marking a path for the beginner of the present This 
is peculiarly true of the physician It was illustrated in a marked manner by 
Samuel D Gross, whose two volumes, published nearly fifty years ago, con- 
stitute a model of what an autobiography should be Medical biography forms 
a large literature, medical autobiography is much less copious From the 
slender booklet of Cardan, De Vita Proprm (1576) to the bulky volumes of 
Gross, there are long series of years with no notable example With Gross 
begins a new era in our literature, when the busy surgeon lays down his scalpel 
and takes up the pen of the historian Marion Sims left us the “Story of My 
Life ” John A Wyeth in his “With Sabre and Scalpel” gave us the story of 
the Confederate youth who rode with Forrest in the ’sixties and then came 
to New York to begin the life of a surgeon His colleague, Arpad G Gerster, 
followed very shortly with his “Recollections of a New York Surgeon,” an 
Hungarian-borii scholar who found a place for the fuller development of his 
qualities in the hospitals of New York City These were quickly followed by 
Allan McLane Hamilton with his “Recollections of an Alienist” and by 
Victor C Vaughan with “A Doctoi’s Memories” In 1925, Pilcher joined 
the list of writers with his “Suigical Pilgrim’s Progress” Bland Sutton’s 
the “Stoiy of a Surgeon,” 1930, is more recent and has an interest all its own 
Doctoi Martin’s “Joy of Living” forms a notable addition to the libiary of 
medical autobiographies 

L S P 
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GEORGE ELI ARMSTRONG 
1855-1933 


George Eli Armstrong was boin in 1855, at Leeds, Que , the son of 
Rev John and Harriet M (Ives) Aimstrong He received his early educa- 
tion at public schools, Montpelier Seniinaiy and McGill Univeisity and spent 



Geokge Eli Armstkonc, M D , LL D , D Sc 

several years in study abroad, principally in England, Germany and France 
He received his LL D degree at Queen’s University and his D Sc degree at 
Liverpool 
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In 1909 he attained piomnience when he introduced the use of radium to 
Canada following a stay in Pans Avhere he studied its possibilities at the 
Radium Institute At the time he was surgeon at the Montreal Geneial Hos- 
pital, which post he had held since 1890 June 3, 1911, he was appointed 
chief surgeon of the Royal Victoria Hospital At this time he was named 
consulting suigeon of the Monti eal Geneial Hospital and of the Verdun 
Protestant Hospital In addition to these positions of high standing, Doctor 
Armstiong was piofessoi of surgeiy m the Medical Faculty of McGill 
University, and latei dean of medicine of the facult}’' He letired fiom the 
faculty ill 1923 He died May 25, 1933 

Duiing the Woild Wai he was Consulting Suigeon to the Canadian Ex- 
peditionai}'’ Forces Aftei two yeais of seivice he was made CMG by 
King Geoige 

Doctor Aimstiong leceived many high honois, both heie and abioad 
In September, 1920, he piesided at the tenth annual session of the 
Clinical Congiess of the American College of Suigeoiis with which he had 
been connected for some 3'ears, having been named president of the college 
in October, 1919 In 1922 the degree of Magistia Chirurgia was confeired 
upon him by the Dublin Univeisity, while in 1931 he was gi anted an honorary 
fellowship of the Royal College of Surgeons Doctor Armstrong was also 
a past president of the Canadian Medical Association and the Ameiican Sur- 
gical Association and a past vice-president of the American Society for the 
Control of Cancel and a membei of the International Surgical Association 
He was at one time editor of the Monti eal Medical Journal, and was the 
author of many important surgical papeis 

He had a strong and vigorous mind contained in a robust frame He wrote 
well and was endowed with powei of expression in conversation as 111 writing , 
indeed, his clinical instruction was remarkable and won fame for his university 
His surgical abilities weie outstanding in Canada He vas an unquestionable 
leadei with a strong peisonahty and decided views geneious and hospitable, 
a most inteiesting and stimulating companion 

He was always a man of great openmindedness , not only willing but eager 
to discuss clinical problems with his juniors, possessed of a real humility in 
science, leady to learn from anybody, and ready to give to anjbod}'’ whatever 
knowledge he himself possessed With regaid to the work in the public 
wai ds, he was the 1 eal hospital man He spai ed neither time nor pains u ith 
the public patients and he was always kind to them Towards his juniors on 
the stall he was geneious m giving them opportunitieas for independent work, 
and he was alwaj^s then fiiend One of his greatest interests lay in the teach- 
ing of students, and thioughout his careei he possessed the admiration, 
lespect, and the affection of students Giaduates always lemembered and 
spoke of “Aimstiong’s clinics” This was no wondei, foi all his life he 
blunt much midnight oil m piepaiing these clinics 
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He never gave a theatei clinic without careful selection of the cases and 
due preparation for then piesentation To Doctoi Aimstiong his clinic was 
the all-nnportant thing and nothing was allowed to intei fere with it It added 
enormously to his work but he loved teaching and gave unstintedly of his best 
to his students That they appieciated his efforts was abundantly proven by 
the many letteis he received from former undergraduates reciting some 
case in which the remembrance of a clinic had helped them or asking advicp 
in some puzzling case 

One of the chief factors of his success was his attention to detail in 
operative technic He was neither a spectacular nor a rapid operator , rather 
was his woik characterized by a deliberateness in which every motion attained 
Its purpose, with the result that no time was lost and the onlooker was apt 
to be a little surpiised at the comparatively shoit time the operation had 
occupied 

Abbreviated from the Canada Medical Journal 
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JOHN CHALMERS DA COSTA 

1863-1938 

The death of John Chalmeis DaCosta in Philadelphia on May 17, 1933, 
in his seventieth year, maiked the end of a gieat teaching career The day 
of didactic teaching began to wane many years ago and was gradually and 





JOHN CHALMERS DA COSTA 


chosen to drive home some clinical truth These digressions were usually 
of a satiiical nature and weie eageily and confidentl)’- awaited by his audience 
His addi esses and aftei -dinner speeches were alwa3's hailed wnth enthusiasm 
The mere announcement that “DaCosta wall speak ’ w'as a guarantee of a 
large attendance He w^as in no sense, however, the habitual after-dinner 
speaker I think the necessit}'' of giving these talks w'as a souice of wmrry to 
him, but once started and “warmed up” he seemed to enjoy giving free rein to 
his fertile mind and ready wat One hearing him talk or reading his 
addresses might suppose him to be a cold-blooded cynic, but, on the contrary, 
he was one of the most kindly natuies wdiose sympathies could always be 
aroused for the unfortunate Although a cynic, a pessimist, and an agnostic, 
DaCosta lesembled a Dickens much more than a Shaw He never posed, w'as 
always himself and had a deep contempt for affectation and hypocrisy 

He w''as an omnivorous reader wath a remarkable memory He w^as par- 
ticularly fond of Chailes Dickens, knew all his chaiacters intimately and 
quoted them constantly'- m his conversation, lectures and waitings One often 
wondered in listening to him how' he obtained such familiar knowdedge of 
things which would be supposed entirely out of his ken — such as the beauties 
of the counti}', of flow'ers, of streams and of the w'oods for he rarely' saw 
them, being as he was a confirmed urbanite Apparently there were few' 
subjects about which he did not have an intimate know'ledge, the result 
largely of reading and the possession of an unusually retentive memory 

Early in his surgical career (1894) when his time was largely occupied 
in teaching and in assisting Doctor Keen, he produced a manual of surgery 
for students, which, with fiequent subsequent additions became a standard 
text-book and achieved phenomenal success Probably' no such book has 
ever had such extensive use over so long a period of time This volume 
represents DaCosta’s most conspicuous contribution to surgical hteiature, 
yet forms but a background to his numerous papers and addresses 

Throughout his career he was constantly' associated with Doctor Keen 
and the combination was a very unique one The contrast betw'een their tw'O 
natures was ever in evidence, and at times, very amusing Each admired the 
other, but aside from surgery, there was little common ground where these 
two could congenially come together, the deeply lehgious Keen and the 
equally sincere agnostic DaCosta 

The termination of DaCosta’s career w'as rendeied peculiarly sad by a 
chronic and painful affliction (arthritis deformans) w'hich soon rendeied him 
incapable of locomotion and deformed his hands so as to make operating 
impossible and writing very difficult His triumph over this handicapping 
affliction was an inspiration to others For years he w'as earned from his 
bed to an automobile, taken to Jefferson Hospital or College, w'here from 
a wheel chair, he gave his lectures or conducted his w'onderful diagnostic 
clinics Most humans in his condition would have been content to remain 
bedridden, but not DaCosta 
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ROBERT WILiaNSON JOHNSON 

1854-1930 


Robert Wilkixsox Johnson, son of William Fell Johnson, and his wife, 
Ann Miflin Barker, w'as born at Rockland, Baltimore Count} , i\Iar}dand, Sep- 



Robc.rt ^\TI.KI^so^ Johnson, M D 

teinber 8, 1854 His scholastic education w^as at St Paul’s School, Concord, 
which he left to enter Princeton College in 1873 He recened his A B degree 
from Princeton in 1876 and entered his medical training the same year at the 
Unuersity ot Mar) land He later transferred to the Unnersit} of Pennsyl- 
\ania, recennig his doctorate from that institution in 1879 some eight} -fi\e 
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yeais aftei his paternal grandfather, also an M D of the University of Penn- 
sylvania The yeai following his giaduation was spent at Vienna in study at 
the Surgical Clinics thei e The field of surgeiy so rapidly expanding under the 
imi^etus of Lister’s teachings at once enlisted his unflagging interest and started 
a lifetime of enthusiastic activity as a clinician, operator and teacher 

He returned to Baltimore to enter jiractice in 1880 and was m active surgical 
work until 1915, when angina attacks made relaxation from its ardors 
imperative 

During this thirty-five yeais of practice he rose to eminence m Baltimore as 
a surgeon and as a citizen, gamed respect and influence m the wider profes- 
sional elides of the nation, culminating, m 1905, m his election to membership 
111 the American Surgical Association, and won foi himself a position of admira- 
tion and aflfection 111 the hearts of his students 

His clear logical mind was always a ciitical one, of himself and his own 
ideas, quite as much as of otheis This critical faculty kept him from many of 
the pitfalls besetting the onrushing surgery of the period, allowed him to sift 
wheat fiom chaff, and, coupled with a pictorial and incisive diction, made him 
a teachei whose students fai outnumbered the actual enrollment 

Always well up to date with the progiess of surgery, his own work and his 
contiibutions were of a clinical chaiacter, as his very active piactice and teach- 
ing left no time foi sustained lesearch However, his surgical papers or 
addresses befoie medical meetings were always carefully thought out and 
lieautifully expiessed, a quality which added considerably to his leputation as 
a scholar 

His sense of noblesse oblige was gieat, and aside from surgery and profes- 
sional duties, there were man)' demands on him, chui ch and state both claiming 
a share of his time and interest He w'as a vestryman of St Paul’s Episcopal 
Chinch for ovei twenty-five years, and gave a great deal of his time to the 
Maiyland Militia and the U S Marine Hospital Seivice as well as other civic 
duties 

He mained Julia W H Brock, of Philadelphia, m 1879 They had six 
childien, five of whom, besides his wife, survive him, as do ten grandchildren 
Even during the peiiod of his gieatest professional activity he w'as, first and 
foiemost, a family man, and as such piobably sacrificed many oppoitunities to 
fill thei his puiely personal or piofessional prestige However, after his retire- 
ment to the old family estate at Rockland in 1915, and until his death November 
13, 1930, he lived the life of a country gentleman, surrounded by a happy and 
devoted family, apparently satisfied that his sacrifices were justified 

Robert W Johnson, Jr 
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THE USE OF FASCIA IN RECONSTRUCTIVE SURGERY ’ 

WITH SPECIAL REFERENCE TO OPERATIVE TECHNIC 

By Charles Murray Gratz, M D 
or New Y^oric, N 

]\IcArthur,^ 111 1901, ti ansplanted fascial tissues for the lepair of lieinia 
Since that date, othei clinicians have contiibiited laigely to the clinical and 
experimental work in this field “ Patch ti ansplants wei e commonly used 
by the earlier woikers and many difficulties weie encounteied in the secur- 
ing of permanent viability Gallic and Le Alesuiier^ definitely improved 
the technic by using fibious tissue in the foim of a sutuie and they also 
devised special needles The mtioduction of these ti ansplants 111 the form 
of sutuies 1 educed the dependence previously necessary on the development 
of scar tissue alone and hence inci eased the strength of the tiansplant and 
enhanced their viability 

Living sutuies of fascial mateiial have been successfully used in many 
branches of suigery In gynecology they have been used in the correction 
of various displacements of the uterus, for the lepaii of the perineum and 
ceivix, for conection of pleural defects in thoracic suigeiy and also for the 
lepair of dural defects In abdominal surgeiy they have pioved successful 
in the tieatment of visceroptosis and m the surgeiy of the hollow viscera 
One of the largest fields in which they aie now extensively used is in the 
repair of the various types of hernia In plastic suigeiy fascial sutures have 
been of aid in the conection of facial paialysis and in congenital tosis of the 
eyelids as well as in many other deformities In reconstructive surgery of 
the bones and joints they have pioved their value in replacing torn liga- 
ments, coirecting chionic dislocations, reconstructing crucial ligaments and 
replacing tendons They have been used in connecting muscles to tendons, 
including such large tendons as the biceps, hamstrings, quadiiceps and tendon 
Achilles, m tenodesis, in leplacing annulai ligaments, in the lepair of joint 
capsules, the eaily reduction of fractuies and as a supplement to plastic 
bone woik In the foim of large transplants they have proved iiT\aluable 
in the reconstiuction of joints by aithroplasty 

The fundamental diffeience between living sutuies and prepared ones 
(eithei absorbable or non-absoi liable), is that the former take an active part 
in the desiied union of the tissues in contra-distinction to the passive role 
of the piepaied sutuie The time of absoiption of the piepaied sutures has 

* Presented before the Society for Plastic and Reconstructive Surgery, October 29, 

1932 
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been found to be variable and they may be absorbed before the desired 
union of the tissues has taken place with the resultant failure of the opera- 
tion This has been frequently found in muscle and tendon work and is 
particularly the case when absorbable sutures are used in plastic bone surgery 
If the sutures aie absorbed before there is sufficient callus formation to hold 
the fiagments in place, the muscle pull may result in displacement of the 
fragments Delayed absorption, on the other hand, may result m the sutures 
acting as a foreign body and m their extrusion Non-absorbable suture mate- 
rial has a tendency to cut out and set up irritation with the resultant danger 
to the patient Autogenous sutuies, if properly used, not only are free from 
these disadvantages but have the important advantage — ^viability As a result, 
the strength and elasticity lemain unimpaired and they increase the strength 
of the union besides taking an actn^e pait in it It is now generally accepted 
that they will grow solidly to bone, muscle and fascia if properly coaptated 

Fascial material is composed of parallel bundles of wavy bands of elastic 
material, with a fine but scanty tissue stioma binding them together and 
covered by a connective tissue of rather delicate and loose texture which 
blends into the surrounding tissues A liberal supply of blood and lymph 
permeates the structures 

It is important to remember that transplanted living sutures rely on their 
nourishment m the host tissues, not on blood but on the lymphatic supply 
If any structure is allowed to separate the host and the scion tissue, the 
death of the transplanted tissue may ensue This makes it necessary to 
remove all fat and areolar tissue before transplantation Trauma to the 
transplant is to be avoided The transplanted should be under proper tension 
with the bone, muscle or fibrous tissue with which it comes in contact If 
it IS too large or if it is inserted in the form of a tube, the central portion 
may receive an inadequate supply of lymph and its vitality will be endan- 
gered The fascia unites to its host tissue by means of scar tissue If the 
suture tissue is so placed that the entire strain is borne by it, the time 
necessaiy for immobilization is much less than if we rely on the scar tissue 
alone 

When living sutures are used mtra-articularly, they are exposed to the 
synovial fluid of the joints, and the fate of these sutures is of interest Re- 
search along this line is as yet scanty 

In using living sutures an accurate knowledge of their strength and 
elasticity is of value in determining the size of the suture required and also 
is of assistance in guiding our technic In 1930,^ the tensile strength and 
elasticity of human fascia lata were studied with engineering accuracy Sum- 
marizing the results very briefly, the material showed great tensile strength, 
comparing favorably with soft steel wire of the same weight It also showed 
a high degree of elasticity The maximum tensile strength of the test 
pieces was 7,860 pounds per square inch By plotting graphs from test 
of several specimens it was possible to estimate a safe stress which these 
tissues would stand without endangering their viability Taking an average 
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thickness the breaking tension of a strip of this material thiee-eighths inches 
wide IS about fifty-five pounds The optimum load which could safely 
be applied to such a stiip should not exceed sixteen pounds When it is 
thought that the load requirement may be in excess of the above, a mul- 
tiple sutuie should be used When a suture is tied m a loop it is equiva- 
lent to a single sutuie of double stiength This woik also showed that 
fascia lata if used within safe stiess showed an elasticity of 91 per cent 
This high elasticity is an additional factor m piomotmg accuracy and moie 
favoiable results with living sutuies 

In planning the opeiative technic the surgeon should remembei that living 
fibious tissue IS of a soft and slippei)’- nature and is much moie difficult to 



Fig I — Fascia needle for use in soft tissues 
Fig 2 — Suture threader for fascial suture introduction in osseous tissue 

handle than othei sutuies To facilitate the use of these sutures m soft 
tissues, Gallic impioved the old-type surgical needle by sufficiently enlarging 
the eye to accommodate it to the size of the suture Lane and Austin^ added 
a small loop of wiie about one inch in length to the heel of the ordmaiy 
needle and thieaded the fascia thiough this loop Both these needles lequire 
ovei tying the sutuie to pi event unthieadmg Theie ^^as also bunching in 
the eye Both factors mci eased sutuie tiauma and necessitated a longei 
sutuie due to the ovei tying In ordei to fuither 1 educe sutuie trauma 
and facilitate the mtioduction and working of these sutuies, two new instru- 
ments weie devised,® one used in the soft tissues (Fig i) and a suture 
caiiiei for use in osseous structuies (Fig 2) The eye in both these instru- 
ments IS foimed as an elongated wedge with the thin end tow’aid the heel 
of the needle The posteiioi half of the eye is finished wnth sloping teeth. 
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the anterior ijoition remaining smooth This type of eye permits the inser- 
tion of the living material edgewise at the larger anterior end and when 
tension is applied to the suture it is drawn down to the thin edge of the 
wedge and securely held in place This type of eye permits threading of 
the needle with a minimum waste of suture, holds the suture with a max- 
imum of firmness and entirely eliminates the necessity of overtying For 
soft tissues a curved cutting edge needle is used and for osseous tissues a 
suture caniei was devised with a long flexible leader This leader may 
easily be pushed through the drill holes and its flexibility permits the sur- 
geon to inseit the suture even if the holes are imperfectly aligned, or are 
difficult of access 

The flexible leader of the new suture carrier reduces the amount of ti ac- 
tion necessaiy for its insertion, hence a smaller incision may be frequently 
used The size of the drill holes need be only slightly greater than the size 
of the suture carrier If the drilled holes are not perfectly aligned it may 
be necessary to make them slightly laiger so that the thieader will pass with- 
out difficulty When a suture is being placed tbrougb tbe joint it is impor- 
tant to keep the articulai edges m firm apposition so that no bone chips 
enter the joint which may act as foreign bodies and result in damage to the 
joint latei This is easily accomplished by manual piessure If a transverse 
fracture is being sutured, it is better mechanically to place the sutures through 
the holes in the opposite cortex rather than using the through-and-through 
suture This gives better mechanical fixation All the sutures should be 
so placed that they will give a maximum correction of the muscle pull which 
tends to cause an over-riding The periosteum itself is left in place until 
the suture is fastened to it This additional anchorage of the suture gives 
greater opportunity for the formation of fibrous connective tissue, hence in- 
creasing suture viability 

After the holes have been piepared the suture is taken fiom the saline- 
moistened gauze, a clamp is placed on the free end giasj^ing a minimum 
amount of sutuie, the latter threaded thiough the holes and the suture thus 
introduced A second sutuie may be placed through the same holes In 
certain cases it will be of advantage to use two suture carriers at the same 
time An absorbable suture is often placed through the same holes which 
takes the additional stress until such times as the living suture becomes 
firmly imbedded m its new position and new fibrous tissue has formed 
around it 

If the suture be securelj'’ anchored at the periphery the main body will 
of necessity be more securely fastened throughout its entire length and if 
of the correct size accurate and fiim coaptation thioughout its entire length 
will be assured In anchoiing a loop suture a square knot is used, both parts 
of which are partially overtied with either an absorbable or autogenous 
suture Tbe latter sutuie does not go through the entire living suture but 
includes up to half of its diametei In this way there is no danger of inter- 
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tenng with the viability In anchoiing the fice end of the siitiue iii the 
bony stinctuie a single oi double knot is tied and the fiee ends and the 
knot itself are sewed to the peiiosteum In certain cases a second dull 
hole IS made to anchoi the suture and adjust the tension The muscle and 
soft tissues are sewed m the oidinaiy mannei and drainage is nevei used 

The entire technic is so devised as to place the entire physiological strain 
on the sutuie itself and the osseous stiuctures If the sutures are tied by 
absoibable ones alone the sutuie is weakened The time of immobilization 
depends directly on the stiength of the internal fixation In the upper 
extremity it is possible to start passive motion as early as one week post- 
opeiative Living sutures may also be used to supplement the technic for 
bone giafts and bone pegs as they ha\e greater lesistance to tiauma Theie 
IS little dangei of their being toin b}^ the shaip edges of bone and their via- 
bility enhances union between the tiansplaiited and host tissues 

Conclusions — (i) The operative technic of fascial transplantation is 
based piimaiily on the study of the physiology of these tissues 

(2) Fascial sutures wall giow solidly to bone, muscle and fascia ?/ piop- 
oly coaplated, and wall live m these host tissues indefinitely 

(3) The technic herein described has proved clinically to conform wath 
the above requirements 

(4) The new instiuments have pioved of value m simplifying the opeia- 
tive wmik 

(5) Reseaich w'ork for the study of tensile strength and elasticity of 
fascia has been of value 111 aiding the determination of the pioper choice 
and size of suture best suited for the individual case 

(6) The technic is so devised that the entire stress is home by the suture 
Itself wathout relying on the strength of scar tissue This has permitted 
eaihei mobilization 
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THE REACTION OF THE RETROPERITONEAI. TISSUES 

TO INFECTION 

By Harold I Meyer, MD 
or Chicago, III 

1 liOM TIO DFPAIITME\T OF SUnFEin, OF Tilt UNO LHSITl OF ILLINOIS 

In the piactice of surger)'', one is impressed with the difference in reaction 
of the body to infections lying in and about the abdomen, following rupture of 
visci, cholecystitis, appendicitis, pelvis infections and others He notes that 
in some cases peritonitis develops, which may be localized or become general- 
ized, usually followed by death In other cases, there is no violent reaction 
which accompanies generalized peritonitis, but symptoms and signs of abscess 
formation are discovei ed These abscesses may be successfully dealt with sur- 
gically, but only too fiequently death follows, due to these abscesses and their 
sequelse, septicjemia, py?emia, pylephlebitis, subdiaphragmatic abscesses, etc 

Anyone not familiar with the hteiatiiie, dealing with the vast amount of 
experimental woik on the reactions of the peritoneum to infections, has himself 
observed that it has great protective powers He may also have observed that 
patients do not so fiequently recovei fiom abscesses lying deep in the abdomen 

Believing that the retroperitoneal tissues did not have this special resistive 
powei to infection, m common with the peiitoneum, and unable to find an 
account of any experimental work dealing with this subject, the writer en- 
deavored to ascertain what the reaction of the retioperitoneal tissues to infection 
would be 

The accompanying studies of the leactions of the peritoneum to infections 
weie made only by way of comparison to the leactions of the retroperitoneal 
tissues, because exhaustive studies on the peritoneum have been made, serologi- 
cally, bacteriologically, histologically, and the few peritoneal reactions noted in 
this work aie exceedingly superficial in comparison to the work already done 
Our problem is pi imarily to determine the end-results, whether or not infec- 
tions of the retroperitoneal tissues carry a higher mortality than infections of 
the peritoneum 

Much expel imental woik has been done by Wegner, Chaveau, Gravitz, and 
others, to show that the peiitoneum can overcome bacteria without the develop- 
ment of peritonitis and under what conditions exudation and peritonitis do 
occui Wegner was the first to study the reactions of the peritoneum in a 
comprehensive way He demonstiated that the peritoneum absorbed with im- 
punity a consideiable quantity of putrefying material He also showed that if 
such mateiial in sufficient amounts could be introduced, death by intoxication 
might lesult before the defensive functions of the peritoneum could be 
mobilized 

If, for any leason, absorption of nonfatal doses was delayed, time might be 
had for the bacteria to multiply and the peritoneum thus become the site of a 
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rapidly developing colony Here we find clearly set forth several fundamental 
factors the possibility of death by the absoiption of toxins before reactive fac- 
tors could be set into action, that is, before peritonitis could develop , that small 
doses of bacteiia might be destroyed before they could do harm, also, that 
stagnating fluid m the peiitoneal cavit}’’ would favor the development of 
bacteria 

Much reseaich followed that tended to obscure lather than clarify the real 
problems Chaveau repeated Wegnei’s expeiiments using micrococcus sep- 
ticus, and he detei mined that the animals died from absoiption of septic prod- 
ucts without any obvious changes in the pei itoneum Gravitz pi esented anothei 
phase of Wegner’s woik He noted that when bacteiia were intioduced, sus- 
pended 111 fluid that was absoibed in a few houis, infection did not follow, but 
if the fluid stagnated peiitonitis developed The piocesses of absoiption and 
exudation of the pei itoneum will not be considered in this woik, but a knowl- 
edge of these piocesses should be cleaily in mind in ordei to piopeily undei- 
stand the subject of peiitonitis 

Dogs vaiying fiom seven to ten kilogiams weie subjected to laparotomy 
undei ethei anaesthesia Two types of organisms were used, Staphylococcus 
am CHS and Bacillus pyocyaneus, the lattei being used in most of the cases, since 
a viiulent cultuie of it could be gotten The bacteiia giown on plain agai 
slants weie lemoved by watei washings and two cubic centimetres of this sus- 
pension weie used foi the injections 

All but two of the intiapeiitoneal injections were made at the base of the 
gall-bladdei and those two were made at the base of the appendix These s tes 
weie also used for the reti opei itoneal injections, gieat caie being taken not to 
contaminate the pei itoneum in making the retropei itoneal injections The 
abdomens weie closed The animals weie closely watched for all symptoms, 
which weie lecoided as were the tempeiature leadings Since these tempera- 
tures vaiied so gieatty, fai out of piopoition to the condition of the animals 
we found them of little value The noiinal temperatuie of dogs is not constant 

As soon as possible after the animals died, complete autopsies were pei- 
formed Those animals, that appaiently had lecovered fiom the eftects of the 
injections, weie killed after twenty days and complete autopsies pei formed 

A distinctly diflfeient type of clinical leaction was obseived in those animals 
leceiving mtiaper itoneal injections fiom those receiving letioperitoneal in- 
jections In the first case, the animal within a few hours would become ^el^ 
sick, have a marked use in temperature, no desiie to eat oi dunk, nausea and 
vomiting, iiiitability, diarrhoea m seveial instances and piostration The 
animals that did not die from this acute toxsemia impioved faiih rapidly and 
completely lecovered Of the ten cases having intrapei itoneal injections, five 
died and fii e i ccoi ei ed, those dying all ha\ mg been injected w ith B pyacyancu ? 

Those animals liaxing i eti operitoneal injections, with two exceptions, did 
not have an immediate leaction of acute toxaemia, but aftei an apparent le- 
co^ ei } fiom the opeiation, began to fail giadualh , as show n by loss of appetite, 
no desiie for watei, occasional \omiting, inci easing diarrhoea, loss of weight, 
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going on to extreme emaciation and death Ten of the twelve animals that 
were injected with B pyocyaneus and one of the three animals injected with 
Staphylococcus aw eus died The two animals having immediate reactions fol- 
lowing retroj^ei itoneal injections weie thought to have had peritoneal contami- 
nation They did not die as a direct result of these reactions but recovered, 
only to die later Autopsies were performed on all the animals soon after 
death, except in one case, when it was done on the second day Here the 
advanced post-mortem changes made ohseivations valueless Cultures were 
taken from the lesions found and from the peritoneal cavities 

Theie weie no deaths fiom mtraperitoneal injections except immediate 
ones, within five days fiom the time of injection No abscesses developed in 
those receiving mtraperitoneal injections and no peritonitis developed m any 
of those cases, as evidenced hy loss of glistening surface of the peritoneum oi 
the presence of exudation at the time of the autopsy Of the five cases that 
died, three had sterile peiitonea, and all those that lived had sterile peritonea at 
the time they were killed Those dying of toxfemia consistently showed marked 
injection of the hvei, spleen, pancreas, kidneys and bowel 

Of the three receiving i eti opei itoneal injections with Staphylococcus 
awcw;, one died with multiple abscesses of the liver, the other two living, 
these showing no post-mortem findings when killed after twenty days 

Of the twelve receiving retroperitoneal injections of B pyocyaneus, ten 
died, nine of which had abscesses, letroperitoneally, at the site of injection 
One which had a retiopei itoneal injection died thiity-three days later, but no 
abscess was found, oi any pathological finding which would account for death 
It IS significant that nine of the twelve animals leceiving retroperitoneal injec- 
tions should develop abscesses, wdiile none of those leceiving mtraperitoneal 
injections developed abscesses or even exudation In all nine of these cases, 
B pyocyaneus was recovered from the abscesses, and from three of them the 
organism was recoveied from the pei itoneal cavity 

No abscesses of the liver weie found m any of these cases except from 
direct extension from the abscess at the site of injection Neither w^ere there 
any instances of gall-bladdei involvement, thrombosed portal vessels or signs 
of pylephlebitis No abscesses cveie found m any of the othei organs 

The heart was examined m all cases, and m one case, wdiere the animal died 
seven days following injection, in wdiich a laige abscess was found at the site 
of the injection, abundant vegetations of the mitral valves cvere found In four 
other cases, the valve maigins showed some proliferations and in two others 
there were cjuestionable proliferations 

The average length of life of those animals receiving iiiti ajjeritoneal injec- 
tions, which died, w^as 3 6 daj^s, the shortest time being less than one day and 
the longest five days The average foi those dying after retroperitoneal injec- 
tions was III days, the shoi test being one day and the longest thirty-three days 
Experimentally, it has been showm that no deaths occurred from intra- 
peritoneal injections except immediate deaths from toxaemia, and m these three 
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out of fiAC had sterile peritonea no abscesses de\ eloped, and there were no 
signs of peritonitis In those recening retroperitoneal injections, oiie-third 
of the cases in wdnch staphylococcus w as used de\ eloped abscesses, and three- 
foui ths of those in w'hich pyocyaneus w as used developed abscesses all of w Inch 
died These facts, w'e feel, tend to prove that the retroperitoneal tissues are less 
resistant to the invasion of organisms than is the peritoneum 
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These experiments have a direct clinical application to burying of infected 
stumps such as after cholecystectomy and appendectomy It is felt that many 
post'Opeiative abscesses are attiibuted to this cause, which would not occur 
should the infected stump be allow^ed to come into contact wnth the peritoneum, 
w Inch tan cope wutli the infection ratlier than be buried behind the pei itoiieum 
in the letiopeiitoneal tissues wdnch do not hate this resistive powder This is 
paiticulail} tuie of the stump of an infected cjstic duct, wdnch is placed in 
direct contact w ith a large denuded area 
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THE RATIONALE OF THE TREATMENT OP CHRONIC 
OSTEOMYELITIS WITH SPECIAL REFERENCE 
TO MAGGOT THERAPY" 

By Joseph Buchman, MD 
or Brooklyn, N Y 

FROM THE SFRMCES OF DR SAMCFL KIEINRFRG, JIOSI’ITAL FOR JOINT DISEASES, SFM lORK C1T\ AND 
THE ISRAEL ZION HOSPITAL, BROOKIAN, N 1 , AND THE FIRST ORTIIOI LDIC DIAISION, HOSPITAL 
FOR TIIF REPTURFD AND CRIPPLED, OP NEW TORK, N T 

“Once osteomyelitis, alwa}^s osteomeylitis” expresses the helplessness of 
the siiigeoii from time immemoiial in the face of osteomyelitis Rays of 
sunshine aie now beginning to appear, giving rise to reasonable hope that 
the problem will m a measuie be surmounted m the not fai -distant futuie 
This is based, first, upon recent accessions to our knowledge of the patho- 
genesis of acute osteomyelitis and the dawning leah^ation and dissemina- 
tion of the obseivations that early diagnosis and prompt and efficient tieat- 
ment may aboit the long senes of tragic events known to all of us only too 
well The second factor at the basis of this fond hope is dependent upon 
lecent advances m the technic of the care of the chronic forms of this diead 
affection We shall limit oui selves iii this presentation to a consideiation 
of the rationale of the tieatment of chionic osteomyelitis, and a critical com- 
parison of the basic factors involved in the various foims of therapy now 
in vogue 

The tieatment of chronic osteomyelitis has been haphazaid up to recent 
times The surgical appioach vaiied from extensive excision of bone shafts 
to mere incision and diainage and lemoval of seqnestia The problem of 
filling the lesultmg bone cavities gave use to the development of various 
bony- and soft-tissue plastic opeiations and the use of various pastes, semi- 
sohd substances, and even plastei-of-Pans All of these procedures, how- 
evei, met with little success 

As a lesult of the World Wai, three more oi less standaidized methods 
of tieatment have been evolved, namely the Carrel-Dakm method, the 
Oir technic, and Baei's maggot therapy These proceduies with several 
modifications aie now in geneial use 

Befoie CAaluating these methods, one must pause for a moment to con- 
sidci the factois undeiljmg chronic osteonn elitis In the first place, there 
aie disseminated foci of infection and devitalized pai tides of bone and soft 
tissue, endosed In the iigid nailed cavities thioughoiit the bones To 
chminale these foci ladical bone surgciy is essential, indeed, one cannot be 
too ladical One must, ho\\e^el. lespect m so far as possible the epiphyseal 
plates, the penosteal co\eimg and the circulation of the bone Once this 
IS obtained by opciatue inteifeience, one is confionted by a large bone 

♦Presented before the New Utrecht Medical Societj, Tanuarj 23, 1933 
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cavity which must be filled in fiom the bottom up, by gianulation tissue 
The second factor undei lying this affection is due to the gieat difficulty 
encountered in obtaining a satisfactory healing of this cavity The magni- 
tude of this difficulty IS due to unequal healing, resulting in the enclosure 
of infected foci by the more lapidly forming gianulation tissue Further- 
moie, it must be appieciated that hone defects heal so slowly that the 
early formed gianulations undei go the changes incidental to scar-tissue for- 
mation befoie the bone cavity becomes entirely filled It is therefore evident 
that as cicatrization occurs in the periphery there is a consequential shutting 
off of the blood supply which stunts furthei bony growth and prevents com- 
plete healing One may, therefore, be confionted with a possibly well- 
formed scar tissue at the periphery while m the centre there is a cessation 
of healing because of an insufficient blood supply Added to this is the 
ever-present possibility of le-infection of the indolent tissue in the unhealed 
portion and lighting up of the enclosed foci previous^ mentioned 

In view of the above considerations, it appears that the ideal method 
of treatment of chionic osteomyelitis should have as its basis the following 
prerequisites (i) A thorough surgical removal of all diseased parts, (2) 
some efficient method of sterilization of the surgically formed wound, 
(3) some method of removal of wound discharges and of the sloughed-off 
tissues that occur subsequent to operation , and (4) some agent that would 
produce even and lapid growdh from the bottom up, to cause complete 
filling of the bone cavity before the circulatory changes incidental to scar 
formation occur 

^^'lth these criteria 111 mind, it is now’’ oppoitune to examine the effects 
of the various methods of treatment mentioned above The Carrel-Dakin, 
the Orr, and the maggot therapies aie all based upon a thorough sauceriza- 
tion of the affected part, that is, a surgical proceduie to remove all devitalized 
bone, overhanging ledges and grossly infected soft tissues Beyond that, 
the underlying principles are diffeient 

At the time of the introduction of the Carrel-Dakm method it w'as thought 
that the efficacy of the treatment w^as due to chemical sterilization of the 
wound It was subsequently disproved for inert solutions used wnth the 
same minute technic produced the same results It therefoie became evident 
that the value of the treatment is due to physical removal and possibly 
chemical solution of the wound discharges This method, therefore, meets 
only two of the foui cnteiia proposed for the ideal method of approach to 
the treatment of chronic osteomyelitis, namely, the thorough surgical re- 
moval of all diseased paits and the removal of w^ound slough and dis- 
charges The results' obtained are superioi to the previous haphazard 
methods, but the number of failures of healing and recurrences are great 
Furthermore, this method causes gieat discomfoit to the patient and is 
tedious and time-consuming to both the patient and surgeon 

The Orr technic is based upon a thoiough surgical removal of all dis- 
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eased paits The vaseline i^ack acts as an efficient method of diainage In 
addition, the physical lesistance ofifeied by the pack and the physiological 
lest incidental to immobilization m plastei-of-Pans aid wound healing which 
must be spontaneous, foi there is no active agent to stimulate giowth The 
mfiequent diessmgs pieient le-mfection, but no efficiently active measuie 
IS intioduced to steiilize the voniid Subsequent to the mtioduction of the 
method it was leahzed that in accoi dance with the expeiiments and theories 
of D’Heielle and Besiedka spontaneous sterilization occuis thiough the foi- 
mation of bactei lophages Moie lecently, Albee has, added to this method 
iDy attempting to steiihze the wound by the administration of a stock oi an 
autogenous bactei lophage This method, theiefoie, meets all of the cnteiia 
sa\e the last foi theie is no piovision m this method of tieatment for stimu- 
lation of giowth Fuithermoie, steiilization, as the method is commonly 
used, IS spontaneous and theiefore haphazaid unless the Albee modification 
IS added to the tieatment The application of bactei lophage is not always 
piacticable, because, to be effective, it must be potent and adaptable foi the 
infecting oiganism Although theie aie now a numbei of phages which 
aie potent foi vaiious strains of staphylococcus, there aie compaiatively 
few foi the stieptococcus It has also been demonstrated that to be effective 
the phage must be m intimate contact with the diseased pait, and that in- 
flammatory exudates, blood seiiim and blood mteifeie with its efficacy The 
lesults of this treatment are superior to those of the Cairel-Dakin method 
It IS moie comfoi table foi the patient, less tedious and time-consuming foi 
the suigeon, but is objectionable because of its offensive odoi There are, 
howevei a considerable number of failuies and recurrences and the period 
of convalescence though shoitei than m the Caiiel-Dakm method, is never- 
theless piolonged 

The maggot tieatment meets all of the above-mentioned ciiteiia First, 
there is a thorough suigical lemoval of the diseased aiea Second, the wound 
IS actively steiihzed by the maggots which physically lemove micioorgamsms 
by ingestion Thud, the pioteolytic activity of the maggot enzymes bleaks 
down the wound discharges and sloughs into end-products, which are then 
consumed by the maggots And fouith, the maggots, m crawling about the 
Mmund, iriitate it sufficiently to stimulate lapid growth This factoi, the 
importance of which is gieat m the propei healing of extensive wounds, 
IS possible only with the use of maggots The lesults obtained by this 
method, though not peifect, aie stipeiioi to eithei of the pieviously men- 
tioned technics, the time consumed m convalescence is considerably reduced 
and the numbei of failuies and lecmiences. in so fai as one can judge 
from obsercations over several }ears, are greatly diminished 

A leview of the hteratuie on the maggot therapy of chronic osteomyelitis 
leveals many lepoits of veiy high peicentages of healing The period of 
ob'^enation of these healed cases has, it is tiiie, been insufficient to lendei 
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final judgment possible, for in no instance has the length of follow-up been 
over two years Nevertheless, it is very definite that immediate healing can 
be obtained in eight to twelve weeks and that recurrences within the period 
of observation have been unusually few 

Our own experience confirms the above findings Furthermore, our 
studies of the charactei of the healing that occurs under the influence of 
maggot therapy lead us to believe that in all probability these desirable 
results will be peimanent We can now leaffirin, and Pomeranz has con- 
firmed the observation that we made in a previous communication, that 
from the rontgenographical standpoint the healing is very characteristic and 
highly satisfactory The affected bones approach the normal in this process 
of healing m that there is no residual sclerosis or rarefaction, and that the 
cortices, medullary canals, and metaphyses become reformed and assume a 
normal appearance Furthermore, these rontgenographical appearances were 
confiimed at the operating table In a number of instances secondary opera- 
tions were necessary On each of these occasions we encountered in the 
healed areas noi mal -looking bony parts supplied with a rich circulation in 
contrast to the eburnated or softened areas with deficient blood supply one 
usually finds in those instances treated by other methods of therapy 

The following two cases are cited to demonstrate the differences m the 
character of the healing of chronic osteomyelitis treated by the Orr technic 
and maggot method 

Case I — R T , a white male of fifteen years of age, gave a history on admission 
to the service of Doctor Finkelstem at the Hospital for Joint Diseases that on July 20, 
1931, he was afflicted with a sore throat which was soon thereafter followed by an osteo- 
myelitis of the hip-joint Four days later pain and swelling appeared in the left fore- 
arm This subsided after several days Two months thereafter and on several subse- 
quent occasions pain recurred The patient was admitted on February 15, 1932, and 
within a few days an operation was performed on the left forearm and the Orr technic 
was earned out One month later an abscess ruptured spontaneously and drained for 
twenty-eight weeks On August 25, 1932, another acute exacerbation occurred and an- 
other operation, a saucenzation, was performed, and the Orr treatment was again 
instituted On November 23 a two-inch sequestrum was removed, and a stock bacterio- 
phage was introduced into the wound During the early part of January, 1933, the lesion 
healed clinically, and has remained so to date There were other osteomyelitic foci in 
the right hip and left tibia and fibula which were treated by the Orr method on several 
occasions, and which are still draining These need not concern us in this presentation 

Fig I, an anteroposterior and lateral view of the left forearm taken prior to the 
first operation, shows an extensive involvement of the radius as evidenced by numerous 
areas of rarefaction and condensation, an obliteration of the medullary canal, a loss of 
clearness of the cortex, and the presence of a periosteal reaction Fig 2 represents 
similar views taken one year later subsequent to three operative interferences, and after 
the forearm was clinically healed A study of these rontgenograms shows areas of 
condensation, areas of rarefaction, obliteration of the medullary canal and indistinctness 
of the cortex 

It IS very evident at a mere glance of the latter pictures that the disease process is 
still present The clinical healing cannot possibly be permanent for the areas of rare- 
faction are indicative of enclosed foci of infected granulation tissue, while the areas of 
condensation and the obliteration of the medullarj canal are indicative of deficient cir- 
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culation Since experience has sliown tint healing is ne\ei permanent unless the bone 
regains an approximately normal appearance this case will m all probabilite be subject 
to recurrent exacerbations of the osteonii elilic jirocess 

]n contiast to Case 1 wc eitc Case I], winch was subjected to maggot 
therapy 

Cass II— A H, a w'hite male of eleven jears of age, w'as admitted to the sereice 
of Dr Samuel Klemberg at the Hospital for Joint Diseases because of multiple foci of 
osteomyelitis involving both tibi-e, the left fibula, the right humerus, and a suppuratne 
arthritis of the right knee complicated by multiple deformities and bed sores Several 
months after the original infection the right humerus became involved, as evidenced b> 
pain, sw'elling, and disabilitj The pain soon subsided, and recurred thereafter on several 
occasions over a period of one jear during which time no surgical treatment w'as insti- 
tuted in so far as the humerus w'as concerned On September 4, 1931, the writer per- 
formed a saucerization operation and instituted maggot therapj Seventeen maggot 
dressings w'ere applied and notwnthstandmg that on two different occasions the w'ound 
W'as excessively irritated bv the maggot applications, the wound healed completelj m 
four months and has remained so e\er since The other foci healed in shorter intervals 
of time, but they need not concern us here 

Fig 3, a rontgenographical studj of the right humerous just prior to operation, 
shows an extensive osteomyelitic lesion as indicated by the presence of areas of rare- 
faction, areas of condensation, thickening of the cortex, periosteal reaction, and a blocking 
of the medullarj canal Fig 4 is a similar studj fifteen w’eeks later, just prior to the 
complete epithelization of the wound This picture is characterized by an absence of 
areas of rarefaction and condensation, a complete filling of the saucerized area which 
was extensive and involved somew'hat more than the upper half of the bone, and a begin- 
ning reappearance of the medullarj canal The newlj' deposited bone is smooth and 
regular in density Fig 5 is a rontgenograph of the same humerus made fifteen months 
subsequent to Fig 4 The bone is now practically normal in contour, the cortex and 
medullary canal are well differentiated, and there are no areas of condensation or 
rarefaction 

One cannot but be impressed witb tbe last rontgenogram and no matter 
bow pessimistic one may be, one cannot but be very hopeful that tins area 
will not be subject to a recurrence of tbe osteomyelitic process Tbe heal- 
ing IS so satisfactory and the reconstruction of the bone is so much akin 
to that following a fracture that optimism is truly justified 

The contrast between the healing process in Case II and that in Case I 
(compare Figs 5 and 2) is so marked that comment seems to be superfluous 
The result obtained in Case II has been duplicated m the author’s experience 
so frequently and so univei sally that no matter how critical and unbiased 
his attitude and that of his associates has been, they all feel the superiority 
of maggot therapy, notwithstanding its details and tediousness, to other 
methods of treatment of chronic osteomyelitis 

In view of the data and the many independent reports on hand, it seems 
justifiable to conclude that the maggot therapy of chronic osteomyelitis has 
very distinct advantages over other methods of treatment It is the only 
method which fulfills all of the essentials necessary for satisfactory healing 
m that It actually stimulates rapid filling of the wound in addition to steriliz- 
ing it and emptying it of discharges and debris The character of the healed 
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bones is moie nearly normal than that resulting fiom any other pro- 
cedure, for there is no i esidual sclerosis oi rarefaction and there is m addi- 
tion an actual refoimation of the bony parts The maggot therapy has 
now gamed recognition m many quarters and the resulting accumulation 
of trustworthy independent observations attest to its efficacy in the treatment 
of chiomc osteomyelitis 
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THE PROBLEM OF RECURRENT HERNIA‘S 
By Calvin M SmtlTH, Jr , M D 

o^ PniLADripni\, P\ 

In this papei the term heinia is applied to the inguinal variety Hernia 
01 “luptuie” IS one of the oldest recoided ills to which the human body is 
heir and with few exceptions all of the “fatheis of medicine” have somewhere 
mentioned it The eaihest recoided attemjits at operative correction are 
credited to Celsus Ambroise Pare jiractised removal of the sac, as did 
other surgeons of his jieiiod and even today a few adheie to the dictum that 
high lemoval of the sac is the only factor of importance in the successful 
radical cure The modern conception of the surgery of hernia dates from 
the woik of Bassini m Ital}^ and Halsted in this countr}'^ Following the 
introduction of the Bassini operation in 1889, it was unreservedly announced, 
and aj)paiently accepted, that the pioblem of henna had been solved While 
the value of Bassini s contiibution must not be undei estimated, it is never- 
theless tiue that theie was about as much truth m the foregoing statement 
as m Paie's asstiiance in the sixteenth centuiy that surgery was finished 
The complacence with which surgeons everywhere had come to regard 
their lesults m henna ojieiations was ludely shaken with the advent of that 
great iconoclast the I'ollow-up Clinic It soon became apparent that every 
suigeon who opeiated upon hennas failed to cuie some of his patients and 
by this IS not meant those patients in whom the result was obviously unsatis- 
factoiy at the tune of discharge from the hospital The percentage of 
recun ences stimulated a numbei of suigeons to caiefully examine and inquire 
into the leasons foi this state of affairs, although it was with no little amaze- 
ment that the writei learned when lequesting information regarding the 
recuirence rate in one of the laigest suigical clinics in this country, that no 
figures weie available 

Lahey, over a ten-yeai period (1919-1929), repoited that out of 394 
patients operated foi inguinal heinia, 150 patients returned for follow-up 
examinations, thirteen, or 8 7 per cent, of these patients had recuirences 
Further analysis of this group of patients shows that the late of recurrence 
in bilateial heinioplasty is higher (18 i pei cent) Direct hernias had a 
lecuirence rate of 7 8 per cent , while the indiiect had 4 6 per cent Regard- 
ing the type of operation emjiloyed, Lahey states that the greatest number of 
lecurrences (117 pei cent) occuired following repair with autogenous 
fascial sutuies 

T Tuinei Thomas states that the lecurrence rate in operations for in- 
guinal hernia is 746 per cent for all types in direct hernia, 1661 per cent 
1 ecui red , while foi the indirect group the rate was 3 15 per cent 

* Read before the Philadelphia Academy of S^1rger^, yfarch 6, 1933 
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In a papei unfoitunatel} ne\ei published, the late Geoige G Ross le- 
poited 111 1921. 132 consecutne inguinal hernoplasties without a recurrence 
These cases i\ere all examined b} Doctoi Ross and the wntei This is of 
consideiable interest in view of the fact that Ross miaiiably did the Ferguson 
opeiation, which is now consideied mferioi to main othei pioceduies It 
suggests that the tipe of opeiation is of secondaiy importance wdien com- 
pared to the skill w ith wdiich it is cai ried out 

Impressions, while m a measuie uniehahle aie of some value, and 
when one surgeon of laige expeiience states that in something over 700 
hernioplasties m children, he can recall but thiee recurrences, due considera- 
tion must he given Ceitam it is that the piohlem is vastly difterent in 
childien than m adults and that conclusions drawn from an expeiience 
large!} confined to these }Oung patients do not apph to the piohlem m 
general 

^^’lth this introduction it is now piopei to consider specificalh and m 
some detail the factois which contiihute to lecurrence tollownng ladical 
operation 

(1) Selection of Patients foi Opeiation — In patients whose tissues are 
olwiously had mateiial with which to woik. eithei as the lesult of consti- 
tutional disease excess fat ad\anced age. etc . the healing pow^eis are great!} 
reduced and an unsatisfactot} lesiilt must he expected In patients other- 
wise fit. focal infections, chronic upper lespiratoi} disease wnth habitual 
cough or prolonged coagulation time, the chances of failuie are definitely 
increased and opeiation is best defeiied until the condition is remedied 

(2) Choice of AiKcstlictic — hile heinioplasty is usually an elective 
procedure and not one calculated to produce shock 01 othei disturbing 
complications inhalation amesthesia doubtless contiihutes factors making for 
failure, such as post-operatn e i etching and vomiting, the exaggeration of a 
quiescent bronchial condition with the production of cough and the conse- 
quent strain placed upon the site of opeiation Local 01 spinal aiiEesthesia 
^^ould appear to he achisahle m cases wdieie the slightest doubt exists 

(3) Nafiiic and Extent of the Opeiation — Regardless of the specific 
technic emplo}ed all hernia opeiations have tw'o points m common namely, 
hgation and removal of the sac and obliteration or leconstruction of the 
canal The first of these may he dismissed hnefl} The only difference 
of opinion lies m the value of the \arious methods of tiansplantmg, trans- 
posing or anchoiing the stump of the sac, m contiast to simply dropping the 
stump and allownng it to retiact beneath the muscles Concernmg the treat- 
ment of the canal, much moie must he said This may best he appreciated h} 
an analysis of the various steps involved m the Bassnii operation, especially 
since this operation or some modification of it is 11101 e universally practised 
than any other form of lieriiioplasty The essentials of the Bassini opera- 
tion are (g) The high hgation and renimal of the sac, (&) the obliteration 
of the inguinal canal by suturing the internal oblique (01 the conjoined 
internal oblique and transversalis) muscle to the shelving maigm of Poupait s 
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ligament beneath the spermatic cord, (c) the sutuie of the aponeurosis of 
the external oblique above the cord and the closuie of the skin It is readily 
seen that this operation totally disregaids ceitam anatomical factors of 
importance 

The component pai ts of the body are held togethei by fibrous connective 
tissue m the foim of ligaments and fasciae In the retention of the abdominal 
contents the most important stiuctures are the transveisahs or endo-abdominal 
fascia and the aponemosis of the external oblique The muscles are of sec- 
ondaiy importance In indirect inguinal hernia, the openings in these 
fasciae aie the two chief points rvhere, if incompetence exists, the major 
invitation to hernia occms It theiefore follows that the transversahs fascia 
and the aponeurosis of the external oblique are the structures entitled to the 
major consideration in any operation for the cure of hernia The Bassini 
operation completelj^ ignores the tiansversahs fascia at the internal ring or 
elsewhere, and the aponeurosis of the external oblique is incised to permit 
access to the hernial sac and in the reconstruction it is merely sutured to- 
gether, restoring the same condition which existed piior to the operation 
Anothei fundamental defect in the Bassini operation is the assumption that 
red muscle will permanently fuse with white fascia when the two are ap- 
proximated by suture That this is a fallacy has been demonstrated by 
Koontz, Edmund Andrews and others The fact that the number of re- 
cuirences aftei hernia operations is not greater may, in the light of our 
present knowledge, be used to support the contention of Russel that high 
removal of the sac is the only impoitant step in hernioplasty, and this is 
probably true m the simplei hernias in adults and in practically all hernias 
in children It is the complicated hernia, howevei, that engages our atten- 
tion and which is the one pi one to recur 

The Stettin operation was conceived with the idea of eliminating some 
of these inadequacies of the Bassmi opeiation and while constituting a definite 
advance, nevei tireless failed to considei all of the points mentioned For a 
time the writer employed the Stettin technic in almost every case, but was 
led by three failures to assume a more critical attitude The disadvantages of 
this operation are that the transveisahs fascia and the internal ring are dis- 
regarded, that red muscle is sutuied to white fascia, that the obliquity of 
the canal is destroyed by placing the new external ring opposite the internal 
ring, and, finally, that the tiansverse incision required in order to suture 
the aponeurosis of the external oblique about the cord leaves a definite weak 
point in the fascia and constitutes an invitation to recurrence It was at this 
point that the three recurrences mentioned occurred 

Failure to consider the facts enumerated above must inevitably be respon- 
sible for many unsatisfactory results 

Sutuie material becomes a matter of minor importance when we remem- 
ber that the ultimate union is of the tissues themselves, the function of any 
suture being to temporarily hold in apposition the structures until the normal 
healing process has been completed, and having served that purpose, has 
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done all that it can do Sutures placed into tissues under tension defeat 
their own purpose by pressure necrosis and the subsequent separation of the 
structures they attempt to hold together Therefore, it would seem to make 
little difference in the ordinary case whether one uses plain or chromicized 
catgut, kangaroo tendon, autogenous or preserv'ed fascia, or silk 

In those cases uhere there has been such disturbance of the normal rela- 
tions as to produce actual defects, \\e are faced with a different problem 
Here no approximating suture as such can accomplish an}i;hing, for, as we 
have stated the tension under which such sutures must be placed defeats 
the objective It is m the repair of such defects that the fascial suture is of 
great value, although the term suture is a misnomer, as what is really done 
IS to weave or darn the fascia into the structures bounding the defect and 
not to draw those structures together The original use of fascia by McArthur 
IS quite different from that described at a later date by Gallie and Le!\Iesurier 
^McArthur used a strip of fascia taken from the aponeurosis of the external 
oblique left attached at one end the free end being threaded upon a needle 
and used to suture the conjoined muscle to Poupart’s ligament Gallic and 
LelTesuner used strips of autogenous fascia lata for the bridging of defects 
and demonstrated the difference from and the supenontj.' to free fascial 
grafts for this purpose The use of ox fascia preseiw'ed in alcohol advocated 
by Koontz has the ad^antages of unlimited supply and the elimination of 
another operation for obtaining the sutures Although some of the dif- 
ficulties first encountered with ox fascia ha\e been o^ercome it would appear 
that the habiht}- to infection and necrosis is greater than when autogenous 
fascia IS used Experimental cMdence also indicates that autogenous fascia 
becomes permanently incorporated in the tissues while the ox fascia is 
eventualh* absorbed There would appear to be little indication for the 
routine use of any fascial suture in the performance of hernioplasty for in- 
direct inguinal hernia or in direct hernia unless there exists a defect wEich 
cannot be repaired by simple suture without tension 

It IS not the writer's purpose to advocate a particular operation for every 
case but to suggest that a rational hernioplasty should include the following 

(1) Closure of the internal ring 

(2) Preseiwation of the obliquity of the inguinal canal 

(z) The suture of fascial structures to each other and not of fascia to 
muscle 

The operation which we ha^ e come to employ routinely in inguinal hernia, 
W'hether direct or indirect, is carried out along the lines suggested by Edmund 
Andrews, “white fascia operation," with certain modifications The canal is 
opened and the sac treated in the usual manner The transversalis fascia is 
then sutured to the shelving margin of Poupart's ligament from the internal 
ring to the spine of the pubis using interrupted sutures of No i chromic 
catgut placed about one centimetre apart The conjoined muscle is disre- 
garded The mesial leaf of the external oblique aponeurosis is then sutured 
to the shelving margin beneath the cord Andrew s, at this point, roofs o\ er 
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the cord with the lateral or lower flap of aponeurosis This seems to us an 
unnecessary step and wastes valuable fascia that might be put to better use 
Our practice is to suture this leaf or flap to the mesial flap beneath the cord, 
thus giving one more fascial reinforcement to the canal Two or three 
interrupted sutures bring the mesial flap over the cord m the upper angle, 
to preserve the obliquity of the canal Placing of the cord immediately 
beneath the skin has caused no unpleasant sjmptoms m our experience 
Sutures of fascia lata aie used m all cases where the patient’s own fascide 
are inadequate and routinely to close the larger defects at the site of a direct 
hernia 

Post-opci ativc T)eaf incut — The immediate post-operative management 
of hernioplasty need not differ from that of any abdominal section except 
that the patient should be kept flat for a somewdiat longer period As to the 
length of this period some difference of opinion exists hut it varies in dif- 
ferent clinics from tw^elve to tw'enty-one days Rigid dressings are no longer 
employed by man}' The removal of skin sutures should be made as in any 
other operation since the skin w'ound has no hearing upon the integrity of 
the operation Wound infection is a distressing post-operative complication 
as It ma} destro} the result of a mechanicalh perfect procedure Therefore, 
all precautions must be taken to guard against it Hfemostasis must be rigid 
and provision made at opeiation for the escape of serosanguinous fluid before 
the wound is subjected to pressure A few strands of silkworm gut placed 
in the wound for tw'enty-four hours do no harm and ma} be the means of 
jjreventmg trouble Other matters such as cautioning the patient against too 
early return to strenuous occupations and particularly against lifting heavy 
objects while the knees and hips are m flexion (squatting position) are of 
course, to he considered 

From the foregoing observations certain conclusions may be properh 
draw'll 

(1) The rate of recurrence follow'ing inguinal hernioplasty is higher 
than was thought prior to the institution of follow-up clinics 

(2) The Bassmi operation as usuall} performed is an inadequate pro- 
cedure, principally because of the failure to consider certain, now estab- 
lished, anatomical and physiological facts 

(3) Not one factor, but several, must be borne in mind 111 improving 
the results of operations for radical cure of hernia 
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GUNSHOT WOUNDS OF THE ABDOMEN 

A REVIEW OF TWENTY-TWO CASES 

By Duval Prey, M D , and Jno M Foster, Jr , M D 

or DEN\nR, Colo 

mOM Till. JLHCICM sunitl Ol Tilt. DLVM.H CINEKVL IlObPlTAL 

Tweniy-two patients sufteiing from gunshot wounds of the abdomen, 
who latei leceived the benefit of singical intervention, weie admitted to the 
Denver General Hospital dining the peiiod, 1928 to 1933 The mortality 
rate m this series was 68 per cent , which corresponds with similai statistics 
as reported in the literatuie fiom othei geneial hospitals throughout the 
United States Loiia® lepoits 122 cases observed at the New Oi leans Chanty 
Hospital, with eighty deaths, Mason, of Biimmgham, recoids thirty-three 
deaths in fifty-eight cases, while Condict,- of New York City, had nine 
deaths in twenty cases These statistics when compaied with those reported 
by Ciawford,'^ m 1910, indicate that the mortality rate foi similar injuiies 
has not been appieciably impioved m the last two decades The extiemely 
slow progress that has been made m the tieatment of these mjuiies is furthei 
emphasized by an histoiical leview 

In civil life, bullet wounds of the abdomen fiist became pievalent through 
the custom of pistol dueling At that time suigeiy was indicated only when 
the abdominal contents had eviscerated Later, during the Wai of the Rebel- 
lion, the moitahty rate foi penetiatmg wounds of the abdomen was found 
to be approximately 90 pei cent , because surgical intervention was instituted 
only when the hiemonhage was too profuse to be conti oiled by bandages In 
such circumstances, the proceduie consisted simply in enlarging the abdominal 
wound and ligating the bleeding vessel It was not until the Spanish- 
American Wai that an effort was made to completely lepair the intia- 
abdominal damage, and then only five cases weie given the benefit of opeiative 
interference During this period the moitahty rate was variously estimated 
at 80 to 90 per cent However, by 1910, surgical repair was geneiallv 
accepted as the piopei mode of treatment, and, as a result, the mortality 
was immediately reduced to ajipi oximately 60 pei cent , a figure at which 
it now stands 

The three piedommant factois detei mining the giavity ot gunshot wounds 
of the abdomen aie (i) the degree of visceral damage, (2) the amount 
of hiemorrhage, and (3) the time elapsed fom the injury to the completion 
of Its surgical repan With this idea in mind, a chart is presented of all 
cases of gunshot wounds of the abdomen receiving the benefits of an operative 
procedure, which were admitted to the Denver General Hospital during the 
past five years 

The fiist factor, namely, the mischief caused by the bullet's couise through 
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the abdominal cavity, must of necessity lemain outside the realm of surgical 
control, and for this reason certain injuries will always command a high 
mortality rate For instance, a wound of the hollow visceia is moie dan- 
gerous than IS a like injury to a solid organ, and a tear in the liver oi 
spleen is not as hazardous as is one of the pancreas, while a perforation of 
the stomach and small intestine is less serious than a similar injuiy to the 
large bowel Further, the more numerous the perfoiations, the more dif- 
ficult is then isolation and sutuie, and the greater is the resulting risk 

Chart I 

Gunshot Wounds of the Abdomen 
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The second factoi, that of haemorrhage, is partiallj" under surgical 
control, and according to many authorities^ 3 j c r o ii jg frequently dis- 
regarded because of a general inappreciation of its significance Mason, of 
Birmingham, suggested, after a study of many case lecoids, that the shock 
present m these mjuiies was the direct result of the hsemoiihage If this 
statement is accepted, then it furnishes additional evidence in favoi of the 
value of early surgical intervention Six of the cases repoited in this papei 
received one 01 more transfusions, but due to delay they were often given 
too late to be of any real value The average time in this series, from the 
injury to the transfusion, was fourteen hours 

The third, or time factor, is definitely under our control, but is often 
neglected We know that the mortality late m a ruptuied peptic ulcer in- 
creases in inverse ratio to the time elapsed aftei the accident We also know 
that the course of a bullet is fiequentty most fanciful, and because many 
of these patients aie in a most excellent condition upon our first examina- 
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tion, we delay smgical inteivention until such symptoms have aiisen, which 
by then veiy piesence, indicate the patient’s condition to be hazardous 
Cases Nos 61703 and 61454 fuinish excellent examples of the splendid con- 
dition in which a patient may appeal with a gunshot wound of the abdomen 

Case No 61703 is that of a seamstress, aged fifty-two, who was shot by her 
husband during a drunken quarrel The bullet entered the left upper quadrant of the 
abdomen and lodged in the musculature of the back near the ninth dorsal vertebra 
Upon entrance to the hospital, appi oximately thirty minutes after her injury, she was 
in practically no shock, with a pulse rate of 78 and a temperature of 99 4° F The 
abdomen showed a small puncture wound just below the left costal margin in the mid- 
clavicular line There was no distention present, and only a slight splinting of the 
muscles near the wound, with moderate dullness in the left lumbar gutter The patient 
had not vomited and was having no pain An immediate operation was performed, and 
the bullet was found to have tiansversed the left lobe of the liver, and penetrated both 
walls of the stomach 

The second case, No 61454, demonstrating this same phase, is that of a man, 
aged twenty-eight, who had been on a dunking bout at a friend’s home, and because 
he expectorated upon the rugs, he was shot through the abdomen at close range When 
he entered the hospital, which was forty-five minutes following the accident, he was not 
m appreciable shock, was very talkative, and on examination showed a penetrating 
wound in the epigastrium, and dullness m both lumbar gutters At the subsequent 
operation, which was performed immediately, the bullet had passed through both stomach 
walls, with its point of exit to the right of the vertebral column 

The time elapsed befoie the opeiation is pei formed is of vital importance, 
as is cleaily shown in this series (See chart ) The aveiage time for this 
period m those cases that lived, vias one hour and fifty-thiee minutes, while 
foi the cases that died, there was moie than one full hour longer of delay, 
01 an average pi e-operative time of three houis and eleven minutes This 
factoi IS generally understood, but the dangei of even the slightest delay 
IS not fully appieciated These patients lepiesent leal surgical emergencies, 
and must be respected as such if we desiie to impiove the excessive piesent- 
day mortality rate Fuithei, the same procrastination must be absent from 
our surgical procedure The quickest, easiest, most logical, and surest method 
of repaii will givp the most-satisfactoi v lesiilt 

This fact is demonstiated most forcibly by an analysis of the operating 
time in each case The average opeiatmg time for the cases terminating 
fatally was one hour and ten minutes, foui cases only, consuming less than 
one hour, and in four instances the piocedure lequiied ovei one hour and 
thirty minutes The aveiage time consumed by the suigery in the cases 
that suivived was fifty-five minutes, and none requiied over one hour Foi 
the two individuals that lived one w^eek and two wrecks, the surgical procedure 
occupied fifty minutes and one houi and ten minutes respectively It is 
also interesting to note that every case necessitating resection of the intestine 
died It IS fiequently suggested that in dealing with perfoiations in the 
small intestine, it is easiei, simpler and theiefoie quicker to lesect that seg- 
ment of gut, than it is to sutuie the w'ounds sepaiately This is occasionally 
true, but only rarely, particulaily if a lock stitch is used for the repair 
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of the Iciigei peifoiatioiib This siituie has the advantage of giving a most 
satisfactory closuie and requiring a minimum amount of time for its execu- 
tion Of course, the time consumed for the surgical repaii depends largely 
upon the extent of the intia-ahdominal damage, but with a more general 
appreciation of the necessity toi expeditious siiigeiy, ever} possilde means 
of surgical knowledge will then be utili 7 cd to serve this ]>urpose 

It IS ceitainly most pertinent that in this entiie series not one of the 
patients who recovered had a surgical proceduie leqiiinng more than one 
hour’s time to complete Too much emphasis cannot be placed upon the 
single factoi that a supreme eflFoit must be made to complete the surgical 
repan within this time 

To this end this papei is dedicated , that we may have a more definite 
and systematic mode of care, which will alleviate delay and thereby bring 
to a moie happy conclusion many of the cases of gunshot ^\ounds of the 
abdomen To delay is to destroy, and unless wc aie absolutely familiar with 
the most lapid method of attack and repaii many of our cases must neces- 
sarily be doomed to tailure 

With this idea in mind the following talnilated suggestions are made as 
a means of obviating a few of the petty delays which are encountered in 
the treatment of these cases 

(1) In most cities, patients suffering injuries of this nature are caiecl 
for in the general hospitals and usually aie promptly tiansported to the 
emergency room The interne then notifies the staff ofificei and awaits 
his ariival and subsequent examination before oi dering the operating room 
to be piepared When it is appieciated that even the loss of one-half to one 
hour is of pai amount importance to their successful outcome then only 
will the internes be encouiaged to oider the operating room immediately 
upon the aiiival of the patient in the emergency ward 

(2) At the same time that the notification to the staff suigeon is given, 
the house interne should begin the necessary airangements for a tiansfusion 
This can seldom be accomplished under one hoin’s time but if the piepara- 
tions have been staited early the tiansfusion frequently can be given before 
the surgical procedure, and if not, immediately upon its completion Accord- 
ing to many authorities those cases showniig moderate to severe bleeding have 
a higher moitahty rate than those with only slight hcEinorrhage The pro- 
cedure of transfusion then becomes of prime impoitance to their pioper 
surgical care 

(3) The degiee of shock present, whethei it is due to a loss of blood 
volume, the result of an increased permeability of the capillaries, dehydra- 
tion, or liasmoi rhage, must be treated immediately, and to this end an in- 
travenous infusion should be stalled at once the patient should be placed 
on shock blocks, and external heat applied This phase of the surgical treat- 
ment IS seldom neglected, and the desire of this papei is only to emphasize 
the value to be obtained by its immediate application 

(4) The Size of the incision must be sufficiently ample to permit easy 
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visualization and exploration of the abdominal viscera Fortunately, it no 
longer is an indication of good suigical technic to work thiough small, button- 
hole like incisions, but even so, the tiemendous advantages of a libeial wound 
are not fully appreciated Nothing so facilitates an easy and rapid suigical 
procedure, and as a caieful exploration is an absolute necessity in this type 
of injury, the incision must be generous enough to easily permit its per- 
formance Further, it is an accepted fact that a large wound shows no 
greater tendency to henna formation than does a small one, and as our desire 
IS to repair the damage m the least possible length of time, then we must 
necessarily have an ample incision in ordei to accomplish this objective 

(5) Because haemorrhage is always present, and an accumulation of blood 
wnll uniformly be encountered upon opening the abdomen, a satisfactory 
apparatus for suction should be at hand foi immediate application upon 
entering the peritoneal cavity 

(6) In the event the bullet has penetiated the hvei, the operative proce- 
dure IS simply to control the subsequent haemorrhage resulting f 10111 the 
laceration of this organ Although there are numerous means suggested foi 
suturing the livei, all are time-consuming, and it has been shown most clearly 
that tamponade alone wnll piove sufficient As oui desire is to accomplish 
the control of the hcEinoirhage m the shortest possible time, then packing 
should be utilized foi this purpose in every case wdiere a solid organ has 
been injured It has been suggested that a packed liver is prone to subse- 
quently develop an abscess This danger undoubtedly has been greatly 
exaggeiated, because not only m this series but m the last fifteen yeais, at 
the Denver General Hos]3ital, autopsy lecoids fail to reveal the presence of 
a single liver abscess resulting from tamponade 

(7) Should the bullet have pieiced both stomach \valls traveling from 
before backward, it wull regulaily be noticed that the wfound in the anterior 
wall is small, wdnle that m the posterior is much larger By enlarging the 
opening m the anterioi w^all by means of a linear incision in the direction 
of the long axis of the stomach, the posterior wound may be sutured through 
this incision wuth compaiative ease The readiness wnth wdnch this may be 
consummated in comparison to suturing the tear in the posterior w^all of the 
stomach by an appioach thiough the mesocolon is most astounding 

(8) Large tears of the stomach or bowel frequently present difficulty in 
closure In our experience we have repaiied these wounds by means of a 
lock stitch in preference to the Leinbert suture, because of its comparative 
ease and rapidity of execution, and not once have w'-e regietted its employ- 
ment This IS accomplished by placing twm Allis foi ceps at each angle of 
the wound, one near the mesenteric bolder of the intestine, and the other 
directly opposite, then by means of a continuous lock stitch, the wound can 
be sutured both rapidly and snugly In repairing the stomach, the direc- 
tion of the suture line should be in its long axis, except wffien it might inter- 
fere with the lumen at the pylorus 


269 



PREY AND FOSTER, JR 


(9) Frequently when the intra-abdominal damage has been most seveie, 
j^nd its repair necessarily time-consuming, we can facilitate the incisional 

B by utilizing the method of approximating ’airiavers wTflr~Tie5 Vv 
^and-through silk suture s This method of closure has been used 
tly enough in our own experience, as well as th at of others, to justify 
Lice in eveiy case when a rapid closure is essentiaL 
above suggestions have been offered as a means by which we may 
obviate some of the more common delays encountered in the treatment of 
gunshot wounds of the abdomen There is no implication intended that 
they represent the only impediments to a brisk and speedy recovery, but it 
IS hoped that by pointing to the more obvious hindrances to an expeditious 
surgical care, further study will be stimulated , to the end that the employ- 
ment of immediate, rapid suigery will subsequently reduce the embarrassing 
present-day mortality rate 
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During the de^ elopment of the surgical treatment of peripheral nerve 
injuries many methods of surgical repair have been described These 
methods are all alternative to the method of choice, which is, of course, direct 
end-to-end suture of the nerve ends Unfortunately, all of the suggested 
procedures are not based upon established physiological, histological or 
anatomical principles The mass of experimental and clinical evidence which 
has accumulated concerning these methods, particularly during and since 
the Great War has been analyzed and evaluated rather accurately Such 
analyses only emphsize the wide gap which exists between the functional 
results obtained by end-to-end nerve suture and those which follow the 
most successful of the alternative methods of repair 

There are man}'- times when the ends of the divided nerves cannot be 
approximated easil} and several procedures have been advocated in order 
to obtain an end-to-end union Flexion or extension of neighboring joints, 
gradual liberation of the nerv’-e trunk from its normal bed, gradual stretching, 
transposition of the ner\e from its normal bed to a shorter anatomical 
course, or a combination of these procedures may bridge gaps as large as 
seven to eight centimetres 

There are instances, ho\\e\er, in vhich all efforts to effect an end-to-end 
suture fail Sereral surgical procedures have been suggested for the repair 
of these large defects m nerve trunks These operations may be classed as 
(i) ner\e implants, (2) nerve flaps, (3) suture a distance, (4) tubuhzation, 
(5) neive crossing and (6) nerve transplants or grafts 

Nerv^e implantation signifies the placing of the proximal end of the 
distal segment of a divided nerve into the substance of a sound nerve through 
a sht-like opening in the endoneurium This method was de\nsed by 
Letievant,^ in 1873, and has been frequently used in Germany particularly 
since Hoffmann^ advocated it so strongly in 1884 Critical analyses by 
Stookey^ and Pollock and Davis'^ show that the good results obtained are 
due to nerv^e crossing and not implantation If the funiculi of the sound 
nen^e are spread and the implanted nerve placed between them there are 
no anatomical nor physiological reasons why an uninterrupted neuraxon 
should enter the implanted stump On the other hand, if the axis cylinders 
of the sound nerv^e are cut in the process of implantation these may ver}' 
likely grow into the implanted nerve 

The nen^e-flap operation also described originally by Letievant, in 1872, 

*Read before the Western Surgical Association, December 9, 1933 
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involves the tinning of a flap of part of the neive from the central or 
distal end to bridge the defect Regardless of the source of the flap no 
neiiraxons connected with their cells of origin can be in apposition with 
the distal segment This operation received considerable attention because 
of the reports of successful cases by Tillmanns'’ and Mackenzie but from 
his review of their cases Stookey'^ lias presented positive evidence that 
legeneiation had not occurred The experimental wmrk of Huber,® in 1895, 
is further pi oof of the futility of this operation 

In 1886, Assaky'’ proposed the operation of suture a distance as a 
method of supplying a scaffolding of sutures between the cut nerve ends 
along which neuraxons might grow to reach the distal segment Although 
Huber obtained some evidence of legeneration in two instances, the majority 
of clinical and experimental evidence does not support this method The 
danger of a barrier of dense connective tissue and the uncertainty of the 
scaffolding should be sufficient to question the logic of this procedure 

Tubulization has been suggested many times since GlucM® used the central 
canal of a decalcified bone drain to form an umnterupted pathway between 
the separated ends of a divided neive Various types of tulnilar structures, 
including ruliber tubes, rolled gauze, fat and fascia sheaths, hardened and 
fresh blood-vessels, and haidened gelatin, have been used, but most of the 
clinical and experimental evidence lends little support to this method 

Nerve crossing, often called anastomosis, dates back to 1828 when 
Flourens^’- successful!}' crossed the median and radial nerves The experi- 
mental and clinical results speak for histological and functional regeneration 
when nerves of like function are united Phihpeaux and Vulpian^" succeeded 
m joining the lingual and hypoglossal nerves and concluded that functional 
regeneration will occur between sensory and motor nerves Histological 
studies made by Langley and Anderson’® demonstrated that fibres will grow 
from the anteiior crural nerve into the external saphenous Similarly, 
Boeke” w'as able to follow fibres from the hypoglossal through the lingual 
to the epithelial layers of the tongue Although these experiments show that 
histological regeneration of neuraxons may take place between sensory and 
motor nerves there is little evidence to demonstrate the return of functional 
activity It may be stated that crossing of nerves of similar function has 
a distinct place in the surgical treatment of nerve lesions There are a 
large number of cases reported m the literature m which successful results 
have been obtained Reference need be made only to the excellent functional 
results obtained by innervation of the facial muscles when the hypoglossal 
or other cranial nerves are joined to the distal end of the facial ner\e fol- 
lowing facial paralysis 

Nerve transplantation, or grafting, in humans dates from 1878 when 
Albert used a nerve from an amputated limb to bridge a three-centiinetre gap 
following the removal of a sarcoma from the median nerve Primary 
union took place but no further report of the clinical course is available 
In a second case the transplanted ten centimetres of the posterior tibial 
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ner\e to fill in a defect in the ulnai aftei a neurofibroma of that neive had 
been lesected There was a complete slough of that transplant In 1880, 
Kaufmann bridged a gap in the radial nerve vith a graft fiom the sciatic 
ner\e of a dog The fiist entirely successful nerve giaft leported is that 
of i\Ia} o-Robson/*’ who, in 1888, transplanted 2 5 centimetres of the posterior 
tibial from an amputated limb between the separated ends of the median 
nerve In 1906, Sheiren^® collected reports of eight cases fiom the hteiature 
of auto- and homogeneous transplants in only three of wdiich had sufficient 
time elapsed after operation to admit of recovery Of these, two recoveied 
completel}’- He also reMew^ed the reports of tw'-enty-two cases m which 
heterogeneous grafts had been used In sixteen of these a sufficient period 
after operation had elapsed for recover}’- to have taken place, but only six of 
them showed improvement and one, definite recovery of function 

From the experimental standpoint Huber,® Nageotte,^’^ Jiuanu,^® 
CajaF® and others have show’ii that nerve grafts are feasible The classical 
experiments of Huber and his co-w’orkers,“® performed under the auspices of 
the government during the Great War, demonstiated very clearly, at least 
from the histological point of view’, that neive grafts may result successfully 
From the twenty-one series of experiments totaling 279 operations, Huber 
concluded, “The results of all the experimental work on nerve trans- 
plantation indicate clearly, it seems to me, that the most favorable results 
are to be obtained after the use of auto-nerve transplant and for practical 
surgery a cable-auto-nerve transplant, using several segments of a cutaneous 
sensory nerve to bridge a defect in a laiger motor-sensory nerve The ques- 
tion of the type of nerve is not material, the question of the funicular 
arrangement is of secondary importance, wdiether the central or distal end 
of the transplant is placed centially is not necessary of consideration, accuiate 
and end-to-end suture, careful technic, and dry field, are essential, I believe 
As concerns fresh homo-nerve-transplants, I believe I am justified in stating 
that they serve the purpose of bridging nerve defects quite as well as auto- 
nerve-transplants, if available, wdnch w’ould very probably not often be the 
case r>*i practical surgery ” 

Follow'-ing the suggestion of Dujarier and Francois-^ of using nerves 
stored in sterile vaseline at 2° C and Nageotte’s use of 50 pei cent alcohol 
as a storage medium, Huber was able to demonstrate regeneration after both 
methods Huber^^ also found that non-degenerated heterogeneous nerves 
w’ere more satisfactory than those that had undergone degeneration, but 
under no circumstances were they as satisfactory as autogenous or homo- 
geneous nerve transplants Verga-® found that a homogeneous or hetero- 
geneous graft from a cadaver ahvays united but later degenerated According 
to Ingebrigtsen^^ the failure of heterogeneous transplants is due to necrosis 
of the transplanted portion and the only hope of success lies in the use of 
autogenous and homogeneous transplants On the other hand, Jiuanu^® be- 
lieves that dead grafts are superior to fresh ones and m his experimental 
studies used 2 per cent formalin as a storage medium 
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Although the majority of reports which deal with the results of nerve 
grafts in experimental work lend support to this type of operation to repan 
large nerve defects, the attitude of the majority of surgeons m this country 
and m England is one of doubt as to the ultimate value of nerve transplants 
On the other hand, Fiench surgeons are more optimistic and believe that 
functional results can often be obtained Depage-^ recommended the use of 
autogenous nerve grafts when end-to-end suture is not possible and GosseF'^ 
and Joyce 27 also repoited successful results from nerve transplantation On 
the contrary, Stopford^® and Platt-“ have supplied a detailed report of the 
failure of functional recovery m thirty instances Platt and Bristov^® stated 
that an unbiased study of the results of the various bridging operations 
showed that there was no justification for their continued inclusion in the 
repertoire of peiipheral nerve surgery, that nerve grafting should be done 
only as a last resort and that there are only a few instances in winch it is 
justified Lewis considered that autogenous tiansplants were superior to 
homogeneous and heterogeneous grafts but unlike Lexer^^ and Foerster^- 
stated that he had nevei seen any functional results following the use of 
cable transplants Stookey^^ and Lewis^'* both express the opinion that the 
development of a dense barrier of scar tissue at the distal suture line of the 
transplant may act as a barrier to the downgrowing neuraxons De- 
langeniere^^ stated that the success of nerve transplants diminishes with the 
increase in the length of the graft TineP^ noted the appearance ot tingling 
111 distal portions of the extremity following the use of heterogeneous grafts 
and considered this as evidence of beginning regeneration, but after five or 
six months even this doubtful sign of regeneration had disappeared Con- 
trary to the general belief, BunnelP^ has stated that he found evidence of 
regeneration following autogenous nerve tiansplants which had occurred 
almost as rapidly as that following a simple end-to-end suture This seems 
rather strange if Cajal's calculations are accepted, that the rate of grovth 
of neuraxons through scar tissue is about one-tenth as fast as through the 
distal portion of a severed nerve since in nerve transplants neuraxons must 
pierce two suture lines Recently, Ballance and Duel®® placed autogenous 
transplants in the Fallopian canal in lesions of the facial nerve and report 
returns of functional activity which are so uniformly successful that in 
view of past experiences one must become skeptical of their standards of 
estimating recovery Nerve regeneration must occur from the central seg- 
ment and the neuraxons must go downward into the distal segment There 
is no reason to suppose that this should occur more rapidly in the facial 
nerve than in any other nerve of the body, and from the evidence produced by 
a large number of workers it is obvious that if regeneration occurs it must 
be more doubtful in cases in which transplants are used than in direct end- 
to-end suture 

The regeneration of neuraxons has been estimated to be about one milli- 
metre a day Therefore, the time required for them to grow the entire length 
of a nerve transplant would depend directly upon its length Even though 
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a neive sutiiie is peifoiiiied with meticulous attention to detail the rapid 
growth of connective tissue may afford a barrier which the regenerating 
neive fibres cannot penetrate The additional time necessary for the axons 
to glow down the length of the tiansplant, after they have passed the proximal 
suture line successfully, gives connective tissue an opportunity to form a 
dense obstruction at the suture line Thus an otherwise successful nerve 
tiansplant may end in failure because neuraxons are unable to penetiate the 
connective-tissue scar between the distal end of the transplant and the distal 
end of the divided neive A senes of experiments weie undertaken to 
determine whether oi not lesection of this scar-tissue banier and resuture of 
the distal end of the transplant and the distal end of the nerve would allow 
the iieui axons to entei the distal segment of the divided nerve An ex- 
haustive suivey of the hteiature failed to show that this type of experiment 
had been peifoimed, although Stooke}'- and Lewis have suggested that such 
an opeiation might be feasible 

Experiments — The sciatic nerve in a dog was exposed from its entrance into the 
thigh to the point of its division A section of the nerve varying from three to seven 
centimetres in length was removed with a thin, sharp razor blade This produced a 
defect in the nerve trunk analogous to those which are encountered in lesions of the 
peripheral nerves in man in which a loss of substance has occurred The removed section 
was then replaced as an autogenous graft In some experiments, this graft was reversed 
end for end and in others it was leplaced m the same position from which it had been 
removed In some, attention was paid to maintain the original topographical funicular 
anatomy while m others this was disregarded entirely Fine waxed single strands of 
untwisted Corticelh triple A silk threaded on fine curved needles were passed through 
the epineural sheath of both the nerve and the graft Care was taken to have each 
suture pass through the sheath about one-sixteenth of an inch back of its edge An 
average of eight such sutures were used at the central and distal suture lines After all 
of the sutures had been tied the epineural sheath edges were everted slightly to insure 
good funicular approximation and to obviate a space between the end of the nerve 
and that of the transplant In every case the sutures were not introduced until all bleed- 
ing had been controlled and the clots washed away with sterile physiological salt solu- 
tion The wounds were closed carefully in layers to prevent the presence of cavities in 
which serum or blood might collect All of the animals were observed regularly and 
those which developed severe trophic sores or infections, usually incited by the animals 
chewing on the insensitive part, were discarded from the study 

Four groups of four animals each were used In Group I the animals were re- 
operated upon foit3f-five da3'^s after the introduction of a nerve transplant of the sciatic 
nerve The distal suture line scar was resected and the distal end of the transplant 
and the distal end of the nerve were resutured In Group II the time interval between 
the first and second operations was sixty days , in Group III, seventy days , and in Group 
IV, eighty days In every instance the type of operation was the same and the time 
limit only was varied The nerves from sixteen animals were stained by Ranson’s 
Pjndine silvei method and comprise the material upon which this report is based The 
nerves from sixteen other animals are to be stained by other methods as a separate 
stud3 The time limit m all of the experiments was too short to permit a study of 
die return of functional activity 

Group I — Four animals were re-operated upon fort3-five da3's after the nerve 
transplant The nerve vv^as carefulb" inspected for the formation of neuromas and gross 
signs of the grovv'th of neuraxons in the transplant and the distal segment of the 
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peripheral nerve In all there was a fusiform swelling at the proximal suture line and iii 
two in which the grafts were onlj' three centimetres m length there were larger and 
more bulbous swellings at the distal suture line In one nerve m which the transplant 
was SIX centimetres long there was a ver> slight swelling at the distal suture line In 
another in which the transplant was four centimetres long the neuroma at the distal 
suture line was approximately the same size and shape as that at the proximal line 
of suture In each of the animals the neuroma at the distal line of suture was resected 
and the distal end of the transplant and the end of the distal segment of the nerve were 
re-united as in a primary nerve suture Dogs i, 3 and 4 were killed forty-five da)s 
after the second operation Dog 2 began to chew its foot on the thirt> -fourth daj and 



Fig 1 — Microphotograpbs of (A), distal suture line forty five dajs after primary suture, 
(B), distal ner\e segment forty five days after primary suture, (C), distal suture line fort> n\e 
d'i>s after resection and resuture of distal end of the trinsplant and the distal segment of the 
nerve, (D), distal nerve segment forty five days after second suture 

was killed to prevent a severe infection Microscopically, the histological appearances at 
the central line of suture were similar in all four specimens That is, axons branched 
into fine unmyelinated neuraxes in the central end of the sound nerve wdiere nian> of 
them ended as spirals or end-bulbs Many others passed into a mass of connective 
tissue where thej passed through a tortuous course before thej again assumed a 
straighter path to enter the central portion of the transplant Many of the neuraxes 
ended m the substance of the transplant but large numbers could be traced through m 
the serial sections to the end of the graft w'here branching again became more profuse 
as the neuraxons either ended or entered the scar tissue at the distal line of suture 
The course of these neuraxons through this distal scar tissue was quite similar to that 
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seen in the pioxima! siituic line except that inoic of them ended and fewer i cached the 
distal segment of the peripheral neive than was the case in the longer transplants Sec- 
tions of the neuromas resected at the secondary operation m all cases showed a rather 
heave mass of connective tissue The distal neuroma resected m the shorter transplant 
contained mane intei teeming neinaxes. none of eehieh reached the distal segment of 
the neree The distal neuroma lemoeed from the foin -centimetre graft eontained a 
e'ery heaev connective tissue but veij few neuraxes The distal neuroma remoeed from 
the six-centimetre giaft contained e'ci} dense connectiee tissue and no neuraxes In all 
of the specimens that part of the distal segment of the peripheral nerve close to the 
line of suture show'ed a rather heavy sheath of connective tissue which constricted the 



Fig 2 — Microphotographs of (A), distnl suture line si\t> days after primarj suture, (B) dista 
uer\e segment sixty dajs aftei primary suture, (C) distal suture line sixta da\s after resection and 
resutuie of distal end of the tiansplant and the distal segment of the neive, (D), distal nene segment 
sixt> days after second suture 

potential lumen of the nerve The thickness of this sheath tapered off to its normal 
size within a distance of one centimetre from the neuroma (Fig i ) 

Group II —Dogs 5, 6, 7 and 8 w'ere re-operated upon at the end of sixtv days 
Fusiform neuromas w'ere found at the central and distal lines of suture m Dogs 5 s^id 6 
in which segments five and six centimetres long were removed and resutured In Dogs 
7 and 8 segments three centimetres in length were removed and resutured These pre- 
sented fusiform proximal neuromas and large bulbous distal neuromas The dogs were 
killed after a second sixty-daj’’ interval and the nerves w'cre removed for stud} 

Microscopical section of the distal neuromas resected at the second operation showed 
that in Dogs 5, 6 and 7 there w'as profuse branching of the fine neuraxons in the distal 
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end of the transplant Many of tlieni ended as spirals, oi bulbs, and others entered 
the connective tissue at the distal suture line where the\ wound in and out in a tortuous 
pattern Most of the neuraxes ended in the proximal portion of this connective-tissue 
mass, but a small percentage of them pierced through to the distal edge Onb a few 
of these neuraxons entered the distal segment of the nerve In the neuroma removed 
from the three-centimetre transplant of Dog 7 the course of the neuraxes through the 
connective tissue was much straighter than m the other two, and a greater percentage 
reached the distal segment of the nerve The neuroma removed from Dog 8 contained 
only connective tissue and no neuraxes Both the transplant and the distal segment 
of the nerve showed evidence of complete degeneration 



Fig 3 — Microphotographs of (A), distal suture hue seventy dajs after pnmaij suture, (B), distal 
nerve segment seventy days after primarj suture (C), distal suture line seventy davs after resection 
and resuture of distal end of the transplant and the distal segment of the nerve, (D), distal nerve 
segment seventy da>s after second suture Note the large number of a\ones in the distal segment 

Microscopical sections of the nerve and transplant removed when the dogs were 
killed sixty days after the second operation revealed in each instance that connective 
tissue was less predominant at the distal suture line than in the primary distal neuromas, 
and the course of the neuraxes through this connective tissue was much less tortuous 
At the distal line of suture the neuraxes branched in a synaptic manner, after which 
they again converged and followed a straight course to enter the distal segment of 
the nerve either in, or along, the protoplasmic bands of the degenerated nerve The 
epineural sheath of the distal segment of the nerve was quite thick, and contained a 
heavy ingrowth of new connective tissue near the suture line, which diminished as the 
nerve was followed distallv (Fig 2) 
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Group III — In this senes of four animals, resection of the distal suture line neuroma 
was performed on the seventieth day after the first operation and m each case the distal 
suture line presented a bulbous swelling whereas the central line of suture was fusiform 
in shape Sections of the resected distal neuroma showed that large numbers of fine 
neuraxons had grown through the transplant both intra- and extra-protoplasmically to 
reach a dense scar of connective tissue at the distal end Many of the neuraxes ended 
111 the distal end of the transplant while others gave off branches which entered the 
scar to take a very winding and tortuous course in the connective-tissue mass Except 
in the neuroma removed from Dog lo, most of the fine neuraxons ended in the proximal 
portion of the scar where they grew in every direction, many of them curling back to- 



Tig 4 — ^Microphotographs of (A), distal sutiiie line eighty da>s after pnmarj suture, (B) 
distal nene segment eighty da>s after primary suture, (C), distal suture line eighty ^ resec 

tion and resuture of distal end of the transplant and the distal segment of the nerve, (D), distal nervt 
segment eight j days aftei second sutuie 


ward the central end The distal segment of the nerve m each case was compressed 
tightly by connective tissue at the suture line and onl}’^ a very few neuraxons had suc- 
ceeded m growing into the distal portion of the nerve In Dog lo the transplant was 
three centimetres in length and a large number of neuraxons had grown entirelj through 
the transplant and distal suture line into the distal segment of the nerv-e The neuroma 
in this case was much smaller than in the other three of this group and the connectne 
tissue less dense 

Sections of the nerve and transplant removed when the dogs were killed se\enlv da's 
nftcr the secondarv opeiation showed branching of the neuraxes in the distal portion 
of the transplant before thev’ entered the connectn e tissue at the secondarv distal suture 
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line Beyond the suture line they converged to enter the distal segment of the nerve 
in a straight course The number of regenerating nerve fibres was greater than the 
number of protoplasmic bands representing the degeneration that had preceded (Fig 3 ) 

Group IV — Studies of the neuromas resected from the distal suture line eighty days 
after the introduction of the transplant in Dogs 13, 14, 15 and 16 showed that in each 
case the transplants had been entirelv traversed b> regenerating nerve fibres In Dog 
IS the transplant was three centimetres in length and the neuraxons had pierced the 
distal suture line and many had grown into the distal segment of the nerve In the 
other three animals the majority of the neuraxes ended m the scar formed at the distal 
suture line and did not enter the distal segment of the nerve The most central part 
of the distal segment of the nerve in each case w’as somewdiat constricted bv connective 
tissue and degeneration within the nerve w'as complete 

The sections of the nerve and transplant which w’ere removed wdien the dogs were 
killed eighty dai s after the resection of the distal neuromas showed branching of the 
neuraxes m a fork-like manner as thej entered the relativelv small amount of connective 
tissue at the distal suture line Iheir course became straighter and large numbers either 
entered or follow’ed the protoplasmic bands in the degenerated portion of the distal seg- 
ment of the nerve where the\ could be follow'ed to the end of the sections (Fig 4) 

Comment — We lieheve that these experiments show that the scar tissue 
foimed behveen the distal end of the tiansplant and the end of the distal 
segment of the neive dining the time of growth of the neuraxons through 
the tiansplant ina)' he a hariier thiough which the new neive fihies cannot 
pass We also heheve that these experiments show^ veiy definitel}'^ that 
resection of this neuromatous bainei and lesiituic of the distal end of the 
transplant to the end of the distal segment of the neive wnll permit con- 
tinued dowmgrow'th of the nctii axons into the distal segment of the neive 

The clinical results obtained by suigeons in cases in which nerve trans- 
plants have been used and the expeiimental results of many investigators 
have been at vaiiance Pei haps one of the factors wdiich has contributed to 
this difterence 111 conclusions is the fact that expeiimental conclusions have 
been based mainly upon micioscopical studies alone Another factor wdiich 
must be considered is the difference in the length of the transplant On the 
oidinaiy laboratoi)^ animal onl}' lelatively short tiansiilants can be used, 
wdiereas in humans it is m the large defects of neive substance in which 
end-to-end sutuie is not possible that the suigeon lesorts to the use of trans- 
plants That the length of the giaft plays an impoitant pait is borne out 
by our lesults, which w^ere obtained in Dogs 14 and 15 In the fiist, a seven- 
centimetie section had been lemoced and a veiy solid seal had formed at 
the distal sutuie line In the lattei, a 3 thiee-centimetre transplant had been 
travel seel by many netii axons befoie a sufficient amount of connective tissue 
had growm at the distal suture line to block their fuither piogiess It is ob- 
vious that sufficient time should elajise betw'een nerve transplantation and the 
resection of the distal neuroma for the dowmgrowing neuraxons to reach 
the distal sutuie line It is our observation that at least seventy days should 
elapse in a three-centimeti e giaft and, of course, in longer grafts a coire- 
spondingly longer time 
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Although the number of cases are few, in which a nerve transplant is 
the only possible method of affording a chance of recovery of function, 
nevertheless large destructive wounds are encountered m civil life It be- 
comes a problem not only to find a nerve which can be sacrificed in sufficient 
length for use as a transplant without irreparable harm to the patient but to 
use a nerve the calibre of which is equal to that of the injured nerve The 
latter naturally presents the greatest difficulty 

We have not as yet had occasion to do so, but it should be possible to use 
a homogeneous graft of the same nerve obtained under sterile conditions 
from a fresh autopsy specimen That a nerve transplant operation is not 
an emergency piocedure makes this possible step a practical one Our own 
few’- experiments wnth homogeneous grafts have been follow^ed b) histological 
results exactly similai to those we have obtained wuth autogenous grafts 
jMoreover, Hubei’s studies mentioned previously provide a sufficient basis for 
undertaking such a procedure Certainly, the clinical lesults obtained wuth 
autogenous cable giafts have been so disappointing as to discouiage further 
attempts to make piactical use of them Finally, nerve transplants ha\e not 
been performed in any considerable number of cases under the ideal surgical 
conditions wdiich are possible m civil life 

A careful examination of a large number of cases in wdiich neive trans- 
plants liaAe been pei formed is necessary before any final conclusions can 
be reached as to the efficiency of this procedure As has been stated befoie, 
in general, neiwe transplants have not been followed by the degree of 
regeneration and functional recovery wdiich w^e might have believed wmuld 
occur as the result of animal experiments The conditions under which many 
nerve transplants are performed, the lack of co-ordination betw^een neurol- 
ogist and surgeon, as well as the impossibility of re-examination over a 
long period of time serve to make many of the statistics m the literature 
valueless Many of the available statistics w^ere based upon the observa- 
tions of individuals other than the surgeons wdio operated upon the patient 
Not only is this true but often i e-examinations have not been conducted over 
long periods of time by the same observer and recourse was had to ques- 
tionnaires That such conditions might lead to a divergence of opinion as 
to the value of nerve transplants might w ell be expected The same criteria 
of a successful result must be employed even more critically in judging 
the results of nerve transplants than in the examination of functional re- 
covery follownng end-to-end suture For example the return of a patient to 
W'ork certainly cannot be used as an index of recovery and legeneration of 
nerve lesions in wffiich supplementary motilit) is not carefull}' excluded 

'"Since submitting this manuscript for publication, we have had an opportunitj to 
use this method in the case of a patient who suffered an mjurv to the tibial nerve 
With a loss of substance A four inch homogeneous graft of a sciatic nerve removed 
from a freshlv amputated extremitj was used At the second operation, the graft was 
found to be m good condition Sufficient time has not elapsed as vet to judge of the 
clinical results 
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Fuither, it must be well recognized that the early return of protopathic 
sensibility in certain areas, or the shrinkage of analgesia may be due only to 
the assumption of function of adjacent uninjured nerves Likewise, changes 
m the color or nutrition of the skin alone are valueless as indications of re- 
covery of function 

CONCLUSIONS 

(1) In nerve transplants the scai formed at the line of suture between 
the distal end of a transplant and the end of the distal segment of the 
peripheral nerve may act as an impenetrable barrier to the downgrowing 
neuraxons 

(2) Resection of this distal scar and resuture of the distal end ot 
the transplant and the end of the distal segment of the peripheral nerve may 
allow continuation of the giowth of the neuraxons into the distal segment 
of the nerve 

(3) Neuiaxons may glow through a nerve transplant three centimetres 
in length to reach the distal line of suture at the end of sixty to seventy days 
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FURTHER EXPERIENCE IN THE RELIEF OF PAIN BY 
SECTION OF THE RAMI COMMUNICANTES AND 
GANGLIONATED SYMPATHETIC CORD 

By Francis A C Scrimger, M D , F R C S ( C ) 

or MoNTRrvT, C\n^dv 

In 1929 , I presented before the suigical section of the New Yoik Acad- 
emy of JMedicine a paper based, on the behavioi of two patients suftering 
from abdominal pain m whom no gioss abdominal disease could he demon- 
strated The pain associated, with typical hyperiesthetic zones of the Head 
type, was in each instance lelieved by section of the sympathetic rami com- 
municantes at the appiopriate levels To these 1 add two other cases re- 
cently observed and operated upon together with a leport on the subsequent 
history of the earlier cases 

It IS surprising to realize how little interest, comparatively speaking, is 
taken by the average surgeon largely concerned with abdominal disease m 
the accurate understanding of pain perception in visceral disease or in the 
visualization of the afferent paths from the sympathetic by which pain must 
be peiceived More particularly for a rationalized treatment, a knowledge 
of the pain paths is much to he desired in patients suffering visceral pain 
where no gross disease can he demonstrated or when the disease is of such 
a nature that the removal of the cause of pain is not possible 

In an earlier papei I pointed out, as is well known, that the acuteness of 
perception and pain varies greatly with the individual and varies in the same 
individual under different circumstances of health and more especially of 
attention 

It will not be surprising to find that in most instances the patients show- 
ing these signs and suffering these pains aie of the hypersensitive type and 
have concentrated on then disease, that they do so should not shut them 
out fiom our sympathy It is difficult to compress into reasonable space 
the diverging and contradictory views held legardmg the perception of pain, 
and its by-product, referied pain, but no small part of the interest of these 
two case reports lests on the evidence they furnish of the paths of pain 
through the sympathetic into the spinal columns We have, perhaps, thought 
of the autonomic nervous system as more apart from and different from 
the cerebrospinal than is the case This has, I think, hampered our under- 
standing and made us slow to realize that the method of perception of affer- 
ent impulses from the visceia is not essentially different from our perception 
of afferent impulses through the somatic nerves It is true that the stimuli 
setting up these impulses are somewhat different and that where the usual 
surface pain stimuli are pinching or cutting, the stimuli to which the auto- 
nomic system is sensitive are hypercontraction or distention 
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Jf \\e look to Its origin Reniak, in 1S47, and Balfour, in 1877 pointed 
out that the autonomic is derned from the cerebrospinal The imestigation 
of Aiiodi, His and IMarshall added further evidence and Froriep, m 1907, 
demonstrated that cells of spinal origin ad\anced along the ventral roots and 
entered the primordia of the sympathetic trunks Kuntz beginning m 1909 
showed first that the autonomic ganglia held the same relationship to the 
cerebrospinal ner\ous system in all vertebrates and that the} arise from 
cells of cerebrospinal origin, vhich are displaced peripherally along the 
dorsal and \entral roots of the spinal nerves Some of the cells of the same 
origin ad%ance be}ond the primordia of the sympathetic trunks and give 
rise to the pre-y ertebral sympathetic plexuses Kuntz further states that 
as early as fibres can be obsery ed m the communicating rami, they are accom- 
panied by cells identical yyith those in the sympathetic primordia These 
cells are of the same character as are present in the spinal-nerye trunks and 
the majority of those yylnch deviate from nerve trunks along the paths of 
the rami enter the sympathetic pnmoidia Ganfinni has also described the 
communicating rami in early mammalian embryos as a cellular structure 
In origin therefore, the S} mpathetic is not diiferent from the somatic 

It IS not necessary' to describe the yarious dnisioiis of the sympathetic 
but certain characteristics stand out The anatomical arrangement of the 
afferent supply of the yiscera is not basically different trom that yyhich 
obtains in the skin The cell body of the afferent neuron lies in a dorsal 
root ganglion Its peripheral process runs to the structure innervated, its 
proximal to the neuraxis The efferent fibres yyith only tyyo knoyvn excep- 
tions the carotid body and the carotid sinus, consist of pre- and post- 
gangliomc fibres The pre-ganglionic fibres of the efferent s)stem haye 
their cell bodies 111 a column of cells in the lateral horn The fibres make 
their exit from the cord in company yvith the somatic fibres of the yentral 
root They then leay'e the yentral root turn foryyard, and enter a sympa- 
thetic ganglion Such a nerve trunk is called a yy hite ramus , but the yy lute 
ramus carries also afferent fibres yvhich enter the cord by the dorsal rootb 
and connect yy ith probably the normal pain columns of the cord 

From the ganglionated cord in addition to other branches come fibres 
uliich join the spinal nen’es for the inneryation of the visceral structures 
m the domain of that nerve Such a branch is non-medullated and is the 
^ray ramus There is great du'ergeiice of opinion as to yy hether the afferent 
pain paths pass to the cord yvholly by the posterior roots, or, as claimed b} 
Lehman Foerster and others also by the anterior roots This is an iinpoi- 
fant point If pain conduction is yvholly by the posterior root, it is possible 
to interrupt this path completely and in appropriate cases to control pain 
b} cutting a sufficient number of dorsal roots If, fuither, the yisceral pain 
paths reach the posterior root yvholly through the yyhite raini, it should be 
possbie to control painful sensations by cutting these rami, proyided suffi- 
t-ienth accurate formation can be found to localize the point of stimulus It 
JS 111 this connection that the cases here reported are of interest 
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The question whethei pain conduction is wholly by the dorsal roots is 
ably discussed in a recent papei by Davis, who feels foiced to the conclusion 
that if sufficient doisal loots are cut, all sensation, superficial and deep, all 
afferent impulses, somatic and sympathetic, are abolished The apparently 
contradictory evidence may be explained by a far wider occurrence of over- 
lap than IS generally conceded , such, for instance, as occurred in a patient 
opeiated upon recently by Doctor Cone The l-6 doisal roots were severed 
on the left side with a coiiesponding anaesthesia, disappearance of pain, and 
heat changes with sweating At the same time the first dorsal root on the 
light side was cut and on subsequent examination no evidence of the section 
of this root could be made out The knowledge of overlap is, of course, 
not new but the extent of it is not always taken into account 

Similarly, it should be possible to sever the afferent sympathetic paths 
if they can be shown to pass in wholly b)’- the white rami, but it is well rec- 
ognized that the afteient paths fiom an abdominal viscera may pass in by 
any one of seveial lami oi even by'- several rami It is here that the location 
of the lefeiied pain may be useful It has been taken that the referred pain 
111 the skin, the Head zone, Avhich has been held as a necessary symptom, 
does indicate the level of the symipathetic irritation on the supposition that 
the aiea of hypersesthesia in the skin to normal stimuli lepiesents an inflow- 
ing sMiipathetic in Ration of coi responding level, making the doisal pain 
column so iiritable that noimal skin contact is perceived as pain This pain 
mav theoretically be blocked by mteiiupting the somatic nerve, to cut off the 
noimal stimulus to the skin, which is perceived as pain, or by interrupting 
the afferent paths of the sympathetic which on this hypothesis is causing 
the doisal pain columns to be hypei sensitive Ross MacKenzie and Head 

all subscribe to the view that visceial disease sets up a focus of irritability 
m the cord and sensoiy impulses passing into this are exaggerated into pain 
I shall not detail the histoi les of the two earhei cases , their interest lies 
at piesent m the fact that m both the pain was relieved by seveiing the white 
lami alone In the first, opeiated upon in 1926, the tenth, eleventh, tAvelfth 
and fiist lumbar were cut and hei pain was entirely relieved at the time 
Since then she has had vaiious distresses, she has had two subsequent opera- 
tions, one foi the lemoval of the uteius and the othei a lemoval of the gall- 
bladder , but what she designates as “the old pain” has not recurred She 
has been able to do her work and live a normal life There is no hyper- 
sensitive area The second case, operated upon m 1927, had a section of 
the lami from the ninth, tenth, eleventh and twelfth dorsal, had had some 
letuin of pain fiom time to time up to 1929 She cvas lecalled in 1932 for 
examination, she has been able to do hei housewoik, has not had any return 
of pain for nearly a yeai and there is no area of hypersesthesia 

In the cases here leported, both complained of pain, one on the right 
side and one on the left The right-sided pain had been present with vary- 
ing, but inci easing, seventy foi eight y^eais It was referred to the right 
side of the abdomen and back It was associated with an area of hyper- 
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sestliesia in the distiibution of the tenth and eleventh doisal neives The 
hyperassthesia vas maikedly definite in outline — it stopped abiuptly at the 
inid-hne Nupercaine was injected opposite the tenth intei vertebial foramen 
but forwaid on the bodies of the veitebije so as to catch the sympathetic 
ganglionated coid but not the intei costal neive This lesulted m two mtei- 
esting observations Foi a peiiod of six houis the pain disappeaied — the 
aiea of hypersesthesia disappeaied but normal sensation was maintained over 
the hypei aesthetic aiea One must conclude that the blocking of the sym- 
pathetic lesulted in the lelief of the pain That the sympathetic was blocked 
was indicated by the disappearance of the goose-flesh pilonidal phenomena 
ovei the aiea, which had been hypei aesthetic That is, the efferent paths, 
the gray ramus, from the ganglionated coid to the somatic lamus was blocked 
Theie weie no changes m supeificial heat as tested by the theimocouple 

During the operation the white lami weie displayed passing to the ninth, 
tenth, eleventh and twelfth doisal loots This led to the ganglionated coid 
The cold was severed below the eleventh and above the tenth The lamus 
to the twelfth was cut, as also the ninth Stimulation of the ganglionated 
cord now pioduced the goose-flesh appeal ance and a slight leddenmg of the 
skin in the corresponding skin aieas The ganglionated cord and at least 
two ganglia were lemoved m addition to cutting the lami fiom the ninth to 
twelfth segments The pain did not return nor has it up to the piesent 
The aiea of hyperassthesia disappeaied The patient did complain of a 
good deal of pain and soieness in the back, much moie than when the lami 
alone weie cut This was thought to be due to the removal of the posterioi 
ends of the iibs 

The patient with the pain on the left side was a young, highly emotional 
woman The distribution of the pain was in the left abdomen and in the 
back on the left side The hypei ^sthesia was extieme, so that even a motion 
towards the area resulted m a shi inking away The lelief fiom nupeicame 
was of a shorter duration but associated with the same disappearance of 
the hypei sesthesia and retention of noimal sensibility Theie was here also 
disappearance of the pilonidal reflex but no heat change It can, I believe, 
be said that in these two instances also, abdominal pain together with an 
aiea of hyperaesthesia has been leheved b}'- mteiiuption of the sympathetic 
affeient paths 

The case reports aie as follows 

Case I — Miss G First admission, Maj"^ 13, 1931 Pam in back and twitching on 
left side Pam when she lies on her right side The mam complaint is pain m the 
left side into the groin and across the low'er abdomen This started March i It was 
at first a twitching of the muscles She had some nocturia and trembled under am 
emotional strain There is a history, three years earlier, of sharp pam suggesting renal 
calculus Examination at this time revealed no definite disease Dtagiiosts — Neuras- 
thenia Blood chemistr}" normal Heart and lungs normal Gall-bladder normal X-ra\ 
of intestinal tract show'cd colonic stasis Genito-unnarj tract normal 

Re-admitted December 14, 1932 Since discharge she has had the «amc pam m 
the left side of the abdomen and back, becoming w^orsc Said to ha^c had blood m 
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the urine on occasions Tenderness in left side of ilidonicn and pain — otherwise as 
before — all examinations repeated Pjelograni shows a shghth dilated renal pelvis 
Januarj'- 9, 1933, the patient was seen bv Doctor Scrimgcr, who noted an area of h>per- 
aesthesia in the distribution of tbe eleventh dorsal ner\e Consultation with the Ortho- 
paedic Service, Doctor Turner, found no disease of the spine or sacro-ihac joints 

January 18, 1933, seen by Doctor Cone of the Neurological Surgical Department, 
who confirmed the area of hyperaesthesia Thirty cubic centimetres 1/1500 nupercaine 
w'ere injected below the ninth nb, the pain diminished but the hj peraesthesia area 
remained Twenty cubic centimetres were injected against the body of the \ertebra, a 
segment lower, and the area of hyperaesthesia disappeared and the pain was relieved 
Normal sensation remained Temperature tests of skin w’lth thermocouple revealed no 
notable change Goose-flesh reaction could be brought out down to but not over the 
area which had been In peraesthetic The relief of pain and loss of hyperxsthesia lasted 
only three to four hours Pam then returned as before Januarj 31, 1933, area of 
hyperaesthesia marked out and photographed 

Opeiatioii — Sympafliettc ganglioncctomy Incision over vertebral spines from ninth 
to twelfth dorsal The muscles w'ere pushed to the lateral side until the transverse 
processes were exposed The transverse processes of the tenth and eleventh vertebrae 
were chiseled off close to the bodj' of the certebra The tenth and eleventh ribs were 
then cleared and removed from about one and a hali inches of the medial end up to 
the articulation with the vertebrae The intercostal ner\es of the ninth, tenth and 
eleventh were dissected free and the white rami communicantes isolated The dissec- 
tion was then carried forward over the body of the vertebra until the ganghonated cord 
was exposed, into which the white ramus of each segment could be seen entering The 
sympathetic cord was then cut below the ganglion corresponding to the eleventh and 
below the ganglion corresponding to the ninth The white ramus was in each case cut 
but the communication to the ganglion corresponding to the tenth and the eleventh 
was left intact 

At this point electrical stimulation of the nerve of the ganghonated cord was made, 
with a current sufficiently strong to produce a definite muscular reaction On the left 
side of the abdomen corresponding to the area of hj peraesthesia there was observed 
during the stimulation a goose-flesh phenomenon and a slight change of color tow'ards 
hypersemia The changes were not very marked but w’ere considered to be present The 
ganghonated cord was then removed The portion removed included the ganglia cor- 
responding to the eleventh and tenth with a portion of the cord above and below and 
the white rami of the ninth, tenth, eleventh and twelfth The wound was then closed 
Following the operation the area of hj'peraesthesia disappeared and the pain in the 
abdomen was relieved She complained of a great deal of pain m the back on respira- 
tion but gradually this subsided The objective evidence of hypersesthesia and goose- 
flesh phenomenon have remained absent to the present date She is relieved of pain 
m the abdomen but still complains of pain in the back 

Case II — Mrs R Ch , forty-three History of pain dating back for eight jears 
The onset was with pain in the region of the right kidnej She was told that the right 
kidney was enlarged and some operation on the urethra w'as performed She was then 
free from pain for nearly four years, when she received an injurj"^ and the right side 
was swollen and bruised The pain m the kidnej' region returned and a diagnosis of 
pelvic infection was made This subsided after some months but the pain in the right 
kidney returned, accompanied by some frequency There was here also a historj, not 
supported by observation, of some blood in the urine 

The pain has continued and she has been unable to w'ear her clothing or do her 
work Except for the pain and tenderness on the right side of the abdomen, the ordi- 
nary examination revealed nothing abnormal Special exarmnation proved a normal 
urine and kidney Specialist’s examination of pelvis was reported normal Barium 
meal and enema showed no disease On examination of the abdomen an area of local- 
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)zed h) percEsthesia was found corresponding to the pain As in the prcMOus case au 
injection of nupercaine to block the sjmpathetic ganglionated chain resulted m the 
disappearance of the h\ perssthetic area and relief of pain for se\en hours without loss 
of normal sensation OAer the pre^iousl}' h\ persesthetic area 

February ro, 1933, a ganghonectom3 with ramisection was performed The steps 
for the operation were e\actl\ as in the previous case The transverse processes ot 
the tenth, eleventh and twelfth vertebrae were removed together with the posterior one 
and a half inches of the corresponding ribs The white ramus of the ninth, tenth, 
eleventh and twelfth segments was isolated and traced forward to the ganglionated cord 
The cord was cut below the eleventh and below the ninth, these rami being still intact 
Stimulation bv faradic current of the cord resulted in a definite goose-flesh phenomenon 
in the previouslv hv perassthetic area and a slight reddening of the skin The rami ot 
the ninth, tenth, eleventh and twelfth were severed and at least two ganglia removed, 
the tenth and eleventh As before the hv persesthetic area became normally sensitive 
and the pain was relieved 

As before, a good deal of pam was complained of in the region of the wound The 
pain and hj persesthesia have not returned at the time of reporting 
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SYPHILIS OP THE CLAVICLE 
By Francis M Conway, MD 

OF New York, N Y 

FROM THE BCRGIOAE SERI ICE OF THE HARLEM HOSPITAL, DR JOHN F CONVORS, DIRECTOR 

The presentation of this subject from the Surgical Service of the 
Harlem Hospital was stimulated by the occurrence of three cases of luetic 
involvement of the clavicle which weie admitted to the service following 
minoi mj lines to that part On our seivice many fractures of the clavicle 
come undei obseivation The unusual character of the radiographs of these 
cases and the response to specific therap)^ were so pronounced that a review 
of the lesion was consideied timel}' 

In an age when syphilis recenes caieful attention, where the Wasser- 
mann reaction is emplo3'ed loutinety and where specific therapy is readily 
instituted, the incidence of gummata of bones is rapidlj'^ diminishing These 
facts, comhined with the observation that luetic involvement of the body 
of the clavicle is in itself an uncommon finding, make its existence even more 
unusual In this discussion, we are not concerned with the luetic involve- 
ment of the sternoclavicular articulation which has been seen with sufficient 
frequency to wan ant a suspicion as to the diagnosis by inspection The 
cases which are herein described are those which involve the corpus of 
the clavicle In the first case, we have the type lef erred to as the osteo- 
peiiosteal type, the radiograph of which has frequently been mistaken for 
an eaily Paget’s disease, a bone saicoma or a secondary bony metastatic 
deposit (Fig I ) The second and third cases aie of interest to the trau- 
matic suigeon because of the fracture occurring in the bone previously 
damaged as the lesult of syphilitic involvement (Figs 4 and 5 ) 

Etiology and Pathogenesis — With the tibia, the radius, sternum and 
frontal plate of the skull, the clavicle is one of the sites of predilection of 
bone sj^philis This fact is easy to understand when one takes into account 
the effect of trauma on patients of luetic diathesis The clavicle is, m fact, 
one of the bones where fracture, either spontaneous or traumatic, is easily 
facilitated Its shape as an italicized “S” exposes it, as we know, to direct 
violence and at the same time being fixed between sternum and shoulder 
girdle it IS at the mercy of traumata which may be received on the upper 
extremitj'- Therefore, the bone, by virtue of its position, form and super- 
ficiality, IS exposed without any muscular protection to all forms of external 
violence Hunter, Virchow and Cornil demonstrated that minor traumata 
are sufficient to call forth luetic bony manifestations at points of contact 
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As regards its incidence, Jullien, m sixty-four cases of gummata of bone, 
reported the following 


Nose 

19 

Os frontale 

I 

Tibia 

15 

Os parietal 

I 

Palate 

15 

Vertebra 

I 

Sternum 

5 

Scapula 

I 

Clavicle 

4 

Patella 

I 

Maxilla 

4 

Bones of forearm 

I 


There aie three distinctive stages which may piesent themselves \Mth 
osseous syphilis (i) Simple osteoperiostitis, (2) osteopei lostitis and 


<9- 



Fig I — (Case I ) Sjphilitic iinoUeinent of the left cla\icle of the osteoperiosteal t>pe showing at 
(a) the tjpical \acuohzation in an area of gummatous osteoma elitis The middle portion of the corpus 
of the claaicle shows a moth eaten appearance aaith destruction of the normal contour of tlie bone and at 
the points marked (b) and (c) theie are definite exostoses Radiograph shows nianN of the charactcns 
tics of both tuberculosis of the claaicle and sarcoma of the claaicle, from aahich a ditTcrcntial diagnosis 
must be made 

gummatous osteomyelitis, (3) hypeiostotic foini of lues As corollaries of 
these states we have exostoses necrosis, and spontaneous fractures 

The causes and the mode of production of these spontaneous fracture^ 
present a leai inteiest Under the title of spontaneous fracture is meant 
all fractures ^\hlch occui as tlie result of a morbid alteration in the bone 
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Itself which follows a slight trauma quite insufficient to injure a healthy bone 

(1) PertosMis and Osteoperioshhs — The periostitis is caused by a true 
primary vascular change This swelling interferes with the bone causing 
the characteristic pain The osteoperiostitis is an extension of the disease 
into the Haversian canals These inflammatory processes may end by leso- 
lution, especially under treatment, or they may progress to a rarefying 
osteitis or a proliferating osteitis (Fig i), the latter causing an eburnation 
or formation of osteophytes or exostoses The rarefying osteitis progresses 
by destroying the walls of the Haversian canals and produces a spongy con- 
dition of the bone which may or may not be filled up by bone proliferation 
Should bone proliferation not occur, then necrosis results and we come to 
the stage of gummata 

(2) Gumma — Gumma, which is the typical lesion of the tertiary luetic 
state, IS the end-result of the proliferative stages of the inflammatory pe- 
riod These may be periosteal, subperiosteal, osseous or osteomyelitic 

(3) Hypei ostotic Fo)m of Lues — The third group of cases referred to 
as the hyperostotic form of bone syphilis was quite completely described 
by Hahn and Deycke'^ in their presentation of the manifold radiographical 
peculiarities of delayed congenital and acquired syphilis Anatomically and 
radiologically, the purely osteoplastic bone lesions form a particular and 
characteristic group They occur either as circumscribed tophi or as diffuse 
hyperostoses of the long bones This form is less common than the gum- 
matous form and may occur both m delayed congenital or acquired syphilis 
In contrast to the gummatous form, the soft parts are not involved m the 
diffuse hyperostotic type of bone lues 

In an enumeration of these three groups of luetic involvement it must 
be understood that they are not quite distinct and separate entities They 
are different stages of the same pathological condition and perhaps might 
better be regarded as demonstrating the “proliferative” and “degenerative” 
phases of one process The “proliferative stage” or “periostitis” is the 
precursor of the “degenerative” type There may often be seen evidence 
of the evolution of such a process in different bones of the same individual, 
and when intensive treatment is administered the lesion becomes retrograde 
in appearance {vis , Case I, plate 2 vs 1 ) with the degenerative bone in- 
creasing in density and returning to the proliferative stage or periostitis 
In the visualization of bone lues A'arious processes are often coexistent but 
the order of evolution is in a general manner the same 

Laporte,^^ in his Thesis, gives the following review of cases of spon- 
taneous fractures which he was able to obtain from the literature — all of 
which resulted from trivial injuries 

Symptomatology — There are two never-fading signs of bone involve- 
ment, namely pain and tumefaction The symptom of pain varies but often 
may be intense and lancinating It is usually more pronounced at night 
The more superficial the bone the more apt is tumefaction to be found 
With our cases pain and swelling were pronounced In the first case (S M ) 
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the swelling appeared without any history of definite trauma and the pain 
111 the clavicular swelling was not especially noteworthy for its intensity 
Osteoperiostitis of the clavicle may appear in a very precocious manner 
and its onset may be characterized by nothing more than vague pains and 
a slight clavicular puffiness without any localized swelling The site of the 
lesion, 111 ordei of its frequency, is said to be most frequent along the an- 
terior border or superior face of the body and less frequent at the acromial 
end of the bone 

The swelling itself may be large or small but is generally fusiform in 
outline and with its axis in the direction of the clavicle Suppuration, when 
it occuis, IS usually only slight m amount With our second case, the imme- 
diate trauma was nothing more than an attempt to forcibly open a closed 
dooi This slight exertion produced a fracture and the condition of the 
pieviously diseased clavicle may be seen in Fig 4 

Diagnosis — Four factois aie preeminent in the establishing of the diag- 
nosis, and they aie (i) history, (2) radiograph, (3) serological reaction, 
and (4) response to specific therapy 

By history is indicated not only the history of initial infection where 
possible to elicit this, but the absence of any unusual trauma or accident 
to the clavicle Suspicion of clavicular lues is always aroused when a pain- 
less swelling of the clavicle is noted without any noteworthy trauma 

The radiogiaph has proven invaluable m the diagnosis, not only because 
of early recognition but also because of its demonstrating the 1 epair processes 
occuiiing after the institution of specific therapy A myriad of diverse 
1 ontgenological findings occui dependent entirely upon the stage of evolu- 
tion of the piocess 

Two pertinent and outstanding facts should be noted, first, lues of bone 
IS usually a constructive osteoplastic process and though we have observed 
A^aiious exceptions to this general statement, m the mam it is true Sec- 
ondly, the extent of the recorded rontgen involvement m lues of bone is 
rarely paralleled by the clinical symptoms, the clinical findings not being as 
extensive as the 1 adiographical evidences This is not the fault of the 
clinician but the character of the disease 

Distribution may be localized in any part of the bone or diffuse through- 
out the bone The first changes are more frequently apparent on the surface 
of the bone as a fuzzy proliferation of the periosteum, though occasionally 
the first evidence is a cential opacity 

The periosteum may be arranged in strata with definite spacing between 
each layer “Bone blisters” may occur with proliferation and elevation of 
the periosteum over a small area, coexistent with a destructive process, which 
may break through the pei losteum, forming an umbihcated cavity in 
the cortex 

There may be a proliferation of the periosteum in the form of fine bone 
trabeculae anastomosing and forming the so-called “lace work ” The entire 
bone may be enlarged with massive increase m the size of the cortex and 

294 



■» t j‘" *3,X"' 

by bn f^dua;;^ ' 

^^eas of , spon^, . ^ 

'''creased ^ ^°"c. 

opacity ^ 


r 



‘irr 

.fr 


M 1 


.A "' ' 


if 

/ 


''’®^'nc?,' “'^"'Jone 7°'’«'s -,f,„ ^jH 

.iiiSHsrf 

29a and „,^ ' -.or„„„, 



With regard to tne i . 






/• 







tT The clavicle, oTvement and a further 

.on!" 1 1 ot be overlooked to 

of Ae clavicle clavicle should n 

„akuig ^11'; 2X’.->os.s o£ bon^ 

determine tbe <=«-‘ ° a and as contiastedjA t as 

p„per therapy .s «sn ^ * de \ "' ,,,,, e, wb.cb may pt=- 

tlns rs ,„tb Paget’s d.sease of 

^,ell From contusion 




SYPHILIS OF THE CLAVICLE 


sent many identical features of the h3'perostotic form of osseous lues, the 
above-mentioned data are invaluable aids 

Treatment — The routine of specific treatment of these cases vill ^ary 
m different clinics and depend entirely on the preference of the individual 
treating them The cases treated by mercurial inunction and mtra-oral 
mercurials in France in the early nineteenth century were all repoited as 
having been benefited by this method We ha\e given intra\enous 
neoarsphenamine Gm 045 at weekl}^ intervals for eight ueeks and this 
follo\\ed by weekly bismuth for ten weeks The result of this regime vas 
quite satisfactor}^ as may be seen in the radiographical plates as well as m 
the reported amelioration of the patient’s symptoms 

CASE REPORTS 

Case I — S M, an adult colored woman of fiftj, was admitted to the Surgical 
Service of the Harlem Hospital, April 6, 1932, with the complaint of an increasing!} 
painful enlargement in the central portion of the left claMcle of ten da} s’ duration There 
was no histor} of injur} and the patient had no recollection of haMng been struck in 
that region at an\ time Ph}sical examination disclosed a swelling of the left claMclc 
in the midcorpus about the size of a small lemon which w'as hard, tender, but was 
not warm to the touch There was no indication of an} inflammator} reaction in\oh- 
ing the claMcle Her past histori was negatne Radiograph of the left cla\icle (April 6. 
1932) shows a most unusual appearance The entire clavicle is the site of a morbid 
process which seems more adAanced in the midcorpus There are productne and destruc- 
tne changes with some osteophytic formation (Fig i ) 

Blood Wassermann 4 plus 

Diagnosis — Luetic destructne process of left cla\icle Specific therap} w’as instituted 
Ma} 3, 1932, as follows 


Neo 0 4S 

Bismuth 

I 5/ 5/32 

I 

7/13/32 

2 5/12/32 

2 

7/27/32 

3 5/19/32 

3 

8/ 3/32 

4 5/26/32 

4 

^ hi 12,2 

5 6/ 2/32 

5 

8/24/32 

6 6/ 9/32 

6 

9/ 7/32 

7 6/16/32 

7 

9/14/32 

8 6/30/32 

8 

9/21/32 


9 

10/26/32 


10 

11/30/32 


A.t the end of three months, the external swelling of the cla\icle had disappeared and the 
patient was described as being s} mptom-free Follow-up X-ra\ taken No\ ember 2, 1932 
shows almost a complete disappearance of the destructne process in%ol\ing the left 
claMcle, though some periosteal thickening of the bone is still present (Fig 2) 

C\sF II — E S , a colored woman of twent} -three }ears, was admitted to the Surgical 
Sen ICC of the Harkm Hospital October 14 1932, with the histor\ of Iminc: 

attempted to forcibl} open a door on October i, 1932, and following this strenuous 
manocu\re felt a sudden sharp pain in the region of the right claMcle She noted «horth 
thereafter that a lump about the size of a lemon had appeared which was tender on palpa- 
tion The lump had cradualK incrcaved in size 

Past histori negatne except for usual childhood diseases, appcndcctom\ 1016 
giniorrhcca and lues denied Faniih histor\ negatne Patient married — no children no 
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miscarriages Physical examination negative except for the local surgical condition 
There is an ovoid swelling involving the clavicle at the junction of the middle third and 
medial third which is tender and movement of the right arm causes pain at the site of the 
swelling 

Laboiatoiy Data — Urinalysis negative Hemoglobin, 75 per cent , red blood-cells, 
4,370,000, white blood-cells, 11,000 Polymorphonuclears, 79 per cent , lymphocytes, 21 
per cent Kahn, 4 plus 

X-ray No 12634, taken October 8, 1932, showed a transverse fracture of the right 



Fig 4 — (CvSE II) Fncture through a luetic clavicle of the osteoperiosteal type The point 
marked (aa) indicates the area of marked periosteal thickening and (bb) the site of fracture In addi 
tion to this there is an associated subacromial bursitis with calcific deposits 


clavicle about four centimetres distal to the sternoclavicular articulation Excellent 
position of fragments There is rarefaction of the clavicle m the region of the fracture 
with increased periosteal reaction and thickening involving the distal part of the clavicle 
In addition, several refractile bodies appear in the region of the subdeltoid bursa (Fig 4 ) 
Diagnosis — (i) Syphilis of clavicle with pathological fracture (2) Subdeltoid 
bursitis or luetic bursitis with refractile bodies 

Case III — M B , a colored female of thirty years, was admitted to the Surgical 
Clinic of the Harlem Hospital with complaint of pain and swelling of the right clavicle of 
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si\ months’ duration The patient states that she does not lemember having leceived any 
trauma to that region or having engaged in any strenuous evercisc Onset of pain followed 
the appearance of a swelling which at the present time is about the size of a small lemon 
Physical examination negative except for the right clavicle, m the midpoint of which 
IS a lounded swelling about the size of a small lemon, firm and appaiently attached to the 
clavicle 

First Wassermanu reported as being negative but the second blood examination taken 
after a pro^ocatlve injection of neoai sphenamine. Cm o 15, was leported as being 4 plus 
Radiograph of the clavicle (Fig 5) showed the clavicle thickened throughout its 

r — 





Fig s — (Case III) Fracture through a luetic clavicle of the osteoperiosteal t>pe Point niaikcd (a) 
indicates the site of fracture and (b) the periosteal thickening of the coipiis of the claaicle 

midcorpus with marked periosteal thickening At the junction of the middle and proximal 
thirds, there is a fracture with excellent apposition of fragments The clavicle is the 
site of a morbid process which gives an impression of being luetic in character 
Diagnosis ' — Gumma of the clavicle with pathological fracture 

At the present time the patient is receiving antiluetic treatment in the form of intra- 
venous neoarsphenamine and potassium iodide by mouth 

Conclusions — (i) Three cases of luetic involvement of the clavicle are 
presented, two of which revealed pathological fiactures 
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(2) The lesion is not observed as frequently as formerly owing to the 
more widespread routine treatment of the disease For this reason its 
existence is even more unusual 

(3) Diagnosis is made on the four criteria of history, X-ray, Wasser- 
mann, and reaction to specific therapy The clinical symptoms are m no wise 
111 proportion to the extent of the clavicular involvement 

(4) Differential diagnosis is to be made from sarcoma, tuberculosis and 
in the hyperostotic form of lues from Paget’s disease of the clavicle 

(5) The response to specific therapy is striking and rapid and the 
value of the provocative dose of antiluetic treatment is to be emphasized 
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ACUTE PANCREATITIS 

By Cyrus P Horine, MD 

OP BALTIMOKt:, Md 

mOM THE DEPARTMENT OF SDRGERT OF Ttlt SCHOOL OF MEDICrNE OF TJIE UNIVFRSITV OP MAUILAND 

The author repoits, heiewith, thnteen cases of acute panel eatitis tieated 
at the University Hospital within the past ten yeais Cases II and IX weie 
treated by the authoi 

Male, five cases, female, eight cases Average age, foity-thiee years 
Glycosuiia, one case, fat neciosis, nine cases Aveiage leucocyte count, 
20,022 Gall-bladdei disease, eight cases Moitahty, six deaths, oi 46 15 
per cent Cases II, IX, X, cultures negative Case II had associated sup- 
purative appendicitis Case IV had associated complete obstiuction of ilium 
neai cEecum Case X had been ill foi two days with alcoholism Case XIII 
had been tieated for more than one 3^eai foi peinicious anjsmia Cases 
XII and XIII had “tight gall-bladdei ” but no definite gall-bladder pathology 
upon gross examination 

Tabie I 

Cases of Acute Panel caftits 

Case I — (No 63,443) Mrs E R, aged fifty Admitted, June 16, 1929 Duration 
of illness before admission — forty-eight hours Blood chemistiy — 148 milligrams sugar 
before operation, 386 milligrams after operation Glycosuria, positive Fat necrosis, 
positive Leucocyte count, not made Gall-bladder disease, negative Died 

Case II — (No 24,835) H D, aged forty-nine Admitted, May 26, 1921 Dura- 
tion of illness before admission — forty-eight hours Blood chemistry, not taken Gly- 
cosuria, negative Fat necrosis — positive Leucocyte count — 25,800 Stones in gall- 
bladder Cured 

Case III — (No 43,978 ) Airs W G , aged forty-three Admitted, June 28, 1925 
Duration of illness before admission — twenty-four hours Blood chemistry, not taken 
Glycosuria, negative Fat necrosis — positive Leucocyte count — 16,650 Gall-bladder 
disease, negative Cured 

Case IV — (No 32,318) Mrs AI B, aged seventy-one Admitted, January i, 
1923 Duration of illness before admission — forty-eight hours Blood chemistry, not 
taken Glycosuria, negative Fat necrosis — positive Leucocyte count — 19,700 Stones 
m gall-bladder Died 

Case V — (No 63,810) Mrs A W, aged sixty-three Admitted, July 10, 1929 
Duration of illness before admission — forty-eight hours Blood chemistry, not taken 
Glycosuria, negative Fat necrosis — negative Leucocyte count — ^28,100 Gall-bladder 
disease Empyema Died 

Case VI — (No 48,732) Mrs A J, aged twenty-six Admitted, June 18, 1926 
Duration of illness before admission — forty-eight hours Blood chemistry, not taken 
Glycosuria, negative Fat necrosis— positive Leucocyte count, not taken Stones in 
gall-bladder Died 

Case VII — (No 55,487 ) Mrs E A , aged forty Admitted, October 10, 1927 
Duration of illness before admission— thirty-six hours Blood chemistry — 98 milligrams 
sugar Glycosuria, negative Fat necrosis— negative Leucocyte count— 10,850 Stones 
m gall-bladder Cured 
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Case VIII — (No 49,780) Mrs K M, aged forty-four Admitted, September 1, 
1926 Duration of illness before admission — twenty-four hours Blood chemistry — 
chlorides 250 milligrams CO2 65 N P N 38 Glycosuria, negative Fat necrosis — 
positive Leucocyte count, not taken Stones in gall-bladder Died 

Case IX — (No 64,086) E B, aged twenty-four Admitted, July 30, 1929 
Duration of illness before admission — twenty-four hours Blood chemistry, not taken 
Glycosuria, negative Fat necrosis — negative Leucocyte count — 16,700 Gall-bladder 
disease, positive Cured 

Case X — (No 66,431) W M, aged twenty-one Admitted, January i, 1930 
Duration of illness before admission — forty-eight hours Blood chemistrv — four days 
after operation N P N 32, sugar, ninety-nine, chlorides, 290 Glycosuria, negative 
Fat necrosis — positive Leucocjte count — 19,000 Gall-bladder disease, negative Died 
Case XI — (No 65,743) C W, aged twenty-eight Admitted, November 27, 
1929 Duration of illness before admission, not given Blood chemistrj — N P N 
32 milligrams, sugar, 74 milligrams, chlorides, 250 milligrams Glycosuria, negative 
Fat necrosis — negative Leucocjte count — 18,200 Gall-bladder disease, positive Cured 
Case XII — (No 70,174) C W, aged forty-one Admitted, September 26, 1930 
Duration of illness before admission — five days Blood chemistry, not taken Glj'cosuria, 
negative Fat necrosis — positive Leucocjte count, not taken Gall-bladder disease, 

negative Cured 

Case XIII — (No 70,092) Mrs C M, aged fiftj -seven Admitted, September 
21, 1930 Duration of illness before admission — twentv'-four hours Blood chemistry, not 
taken Glvcosuna, negative Fat necrosis — positive Leucocjte count — 25,200 Gall- 
bladder disease, negative Cured 

The etiology of acute panel eatitis is unknown Schmieden^ found asso- 
ciated gall-bladder disease present in 698 per cent of 1,278 collected cases 
In our group there were eight cases having associated gall-bladder disease 
Deaver,- Maugeiet,^ Arnspergei,^ and others believe there is a bacterial in- 
vasion into the pancreas, from the gall-bladder, by the way of the lymphatic 
system Cultures taken 111 three of our cases, two of vvdiich had associated 
gall-bladder disease, showed a negative culture in each case Two of the 
cultured cases had fat necrosis This evidence does not support the bacterial 
theory Cultures were taken from the peritoneal fluid 

Many investigators have produced acute pancreatitis by injecting bile 
into the pancreatic ducts Wolfer® gives a rather complete bibliography of 
the wmrk that has been done to produce acute pancreatitis experimentally 
Opie, EL® and Guleke’^ believe there is a primary necrosis in acute pan- 
creatitis which IS follow'^ed by secondary haemorrhage and suppuration 

Clinical pictuies show a variation in the character of the onset, severity 
and duration of symptoms, but the pathological findings are not always 111 
proportion to the severity and duration of the symptoms Three cases (Nos 
V, VII and IX) of our group, had an onset of violent symptoms, lasting 
from tw^enty-four to forty-eight hours, and, at operation, there was no 
haemorrhage, liquefaction or necrosis The pancreas in each case was swollen, 
firm and oedematous Other cases (Nos II, VI and XII) showed moderate 
severity of symptoms lasting forty-eight hours to five days, and, at operation, 
haemorrhage, liquefaction and necrosis were found 

302 



ACUTE PANCREATITIS 


Symptomatology — ^The pi edominating symptom in acute pancreatitis is 
pain Usually the pain is a violent, "seizing pain,” sudden in onset, and may 
be followed by rapid respirations, rapid feeble pulse, cyanosis and some times 
collapse The pain is confined to the upper abdomen and m some cases to 
the left of the mid-lme along the costal maigin Frequently the pain is not 
relieved by morphine Halsted,® Bailey^ and TurneU® have desciibed a pecu- 
liar type of cyanosis Halsted described the cyanosis of the face and skin 
as a slate-blue color Tenderness is found chiefly in the uppei abdomen 
above the umbilicus or along the left costal margin The abdomen may be 
soft and show distention rathei than iigidity Some authois desciibe a sen- 
sation on palpation of the uppei abdomen as a "doughy mass ” Nausea and 
vomiting are frequent initial symptoms 

Diagnosis — In the diagnosis of acute panel eatitis the following condi- 
tions have to be differentiated (i) Coionary thiombosis, (2) peiforated 
ulcer, gastric and duodenal, (3) gall-stone colic, (4) kidney colic, (5) in- 
testinal obstruction , (6) mesenteiic thiombosis, (7) gastric ciises, (8) lup- 
tured ectopic pregnancy. (9) appendicitis, (10) twisted pedicle ovarian 
cyst, and (ii) pneumoperitoneum 

Acute pancreatitis ma}^ be difficult to differentiate fiom certain cases of 
angina, especially the types of angina abdominis A history of previous 
attacks of angina may be obtained Tenderness and distention aie not apt 
to occur in the cases of angina In perfoiated ulcei theie may have been 
a previous history of ulcei, eithei of gastiic 01 duodenal type Vomiting is 
seldom seen in cases of peiforated ulcei Vomiting is often seen 111 acute 
pancreatitis A slow pulse is frequently observed 111 peiforation, if the case 
is seen earl}’^ The opposite is tiue in the panel eatitis case Board-like 
abdominal rigidity is moie apt to be found m perfoiated nicer while disten- 
tion IS usually found in pancreatitis The two conditions are often confused 
because both fiequently follow the ingestion of a large meal 

Associated gall-bladder disease is seen m 70 to 90 pei cent of cases of 
acute pancreatitis This complicates the diffeiential diagnosis, however, gall- 
bladder symptoms are moie or less confined to the upper right abdominal 
quadrant It is more apt to be confused with the moie seveie type of biliary 
disease, such as empyema or bile-duct obstruction In bile-duct obstruction 
or empyema, chills, sweats and fever aie common Septic features aie un- 
common in early acute pancreatitis 

Kidney stone or especially ureteial calculus may piesent acute abdominal 
symptoms simulating acute pancreatitis History of pievious attacks may be 
obtained Chills, sweats, fever, haematuria and pyuiia would help to dif- 
ferentiate the above from acute pancreatitis In addition, the pain m kidney 
disease radiates as a lule to the groin or genitalia 

Perhaps acute pancreatitis is mistaken more frequently foi acute intestinal 
obstruction than any other condition In considei ation of all the various 
causes of obstruction, the first point to rule out is the history or evidence 
of previous operation Strangulation of a loop of intestine through internal 
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heinial openings, such as diaphragmatic, sciatic, paraduodenal, pudendal oi 
obturator foramen may be difficult to rule out An X-ray examination of 
the chest may reveal a suspected diaphragmatic hernia A strangulated 
sciatic or pudendal hernia may be palpated by rectal or vaginal examination 
Strangulated obturator hernia often presents pain along the inner side of the 
thigh, radiating to the knee-joint (Howship-Romberg sign) The pain in 
pancreatitis is more apt to be confined to the uppei abdomen The pain in 
obstruction is more paroxysmal and generalized Tenderness is more marked 
in the case of acute pancreatitis 

The picture in mesenteric thrombosis may be very similar to that of acute 
pancreatitis One may find evidence of cardiovascular disease which may be 
a predisposing cause of mesenteric thrombosis In mesenteric thrombosis 
blood and mucus may be found in the stools 

Gastric or tabetic crises may present symptoms like those seen in acute 
pancreatitis, i e , vomiting, pallor, sweating, collapse, and sudden severe 
epigastric pain which is referred to the back Osier states rare cases have 
died in collapse It is, therefore, very important to know if there is a his- 
tory of a syphilitic infection, and a history of bowel and bladder disturbances 
The presence of Argyll-Robertson pupil, the loss of knee kicks and a positive 
spinal fluid would help to differentiate the two conditions 

Pain, nausea, vomiting and collapse are seen in ruptured ectopic preg- 
nancy and this condition may be confused with acute pancreatitis One of 
the most characteristic symptoms seen in ruptured ectopic pregnancy is ex- 
quisite tenderness in the lower abdomen There is hardly any acute 
abdominal accident that presents so much tenderness The history of absence 
of menstruation and the presence of bloody vaginal discharge for one or 
two months would help to make the differential diagnosis 

One of the most frequent causes of acute abdominal pain is acute ap- 
pendicitis The pain in this condition is not quite so severe Original 
epigastric pain is apt to localize in the lower right quadrant A very con- 
stant symptom of acute appendicitis is pain in McBurney’s region produced 
by coughing Tenderness is found in the lower right quadrant rather than 
m the epigastrium 

Ovarian cyst with a twisted pedicle is anothei acute condition followed 
by sudden, sharp, colicky pain, nausea, vomiting and perhaps collapse It 
IS very much like the picture of intestinal obstruction Tenderness and pain 
are more <ipt to be confined to the lower abdomen A mass may be palpated 
by vaginal examination 

Pneumoperitoneum is always secondary to some other pathology such 
as a perforated gastric duodenal or intestinal ulcer It is possible that 
pneumoperitoneum may be secondary to a pneumomediastinum Therefore, 
an examination or X-ray of the chest may help to eliminate a case of pneumo- 
peritoneum In this case the peritoneal cavity may be charged with gas under 
tremendous pressure which could not be mistaken for acute pancreatitis 
Pneumoperitoneum secondary to perforation of an abdominal viscus would 
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be inoie confusing The difterential diagnosis would he the same as that 
gi\en abo\e in perforated iilcei 

The writer has jiurposely omitted one point in the difterential diagnosis 
of acute pancreatitis o\ei the other conditions discussed In the cases re- 
ported herewith, a leucocxte count had been made m eight cases with an 
a\erage count of 20022, the highest count in ain two cases was 28.100 and 
25 Soo while the lowest count in ain two cases was 10850 and 16,650 per 
cubic milhmetie I beliece this to be the most important point in the statis- 
tical stud} of the cases reported Marked leucocytosis is not found 111 
coroiiar}' thrombosis, earh perforated ulcer, intestinal obstruction mesenteric 
thrombosis, gastric crises, ectopic ])rcgnancy twisted pedunculated o^arlan 
C}st or pneumoperitoneum It ma} be found m acute infectious gall or bile- 
duct disease or acute ajipendicitis It is also present, late m the perforation 
of an abdominal \ iscus The leucocx te count in acute appendicitis, as a rule, 
IS not quite so high 

Ticatmcnt — Korte’- (1898) behexed that operation should be deWed 
until the dexelopment of the subacute stage Later^"* (^911) be adxocated 
earh operation Idlest men now agiee that eaih operation should be done 
The hxperacute ca'^es max make an exception to this rule (Archibald^'*) 
These patients max be gixen hxpei tonic salt and glucose solution prior to 
operation x\ bile waiting for recox erx from the primarx shock Lahex^^ gixes 
fifty milligrams of glucose in 750 cubic centimetres of salt solution to restore 
a reduced glx cogen balance 

Six of this group of cases xxere operated upon after the} had been ill 
fort} -eight hours before adm.ssion to the hospital There were fixe deaths 
Four cases were operated upon after a lapse of twentx-four hours from the 
onset of illness One of this group died Vet one patient xxho had been 
ill fixe da}s before operation rccoxered 

There is still a difference of opinion about the procedure to be followed 
in draining the bile-duct ajijiaratus Some men behexe in cholecystectoiu} 
xxhich seems to be a rather radical procedure The gall-bladder xxas drained 
in all of these cases If the disease should be due to the entrance of bile 
into the pancreatic ducts it xxould appear that cholecx stostomy xxith subse- 
quent drainage of bile to the exterior is the logical operation on the bile- 
duct apparatus Another point in discussion is the question of blunt dis- 
section of the pancreas The pancreas ma} be dissected xer} cautiouslx xxith 
the finger xxhere there are multiple abscesses, }et it must be kept 111 mind 
that considerable hiemorrhage or injury to larger ducts may be the result 
of this dissection A dissection of this sort was done m Case XIII of this 
group xxithout am subsequent complications The duration of illness, prior 
to operation m this case xxas txxenty-four hours Large necrotic areas had 
dex eloped and much of the pancreatic tissue sloughed axxay 

In addition to drainage of the gall-bladder the capsule of the pancreas 
uas incised and drained in all of these cases Cigarette drams xxere used 
around the capsule One cigarette dram xxas also placed doxxn to the epiploic 
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foramen Zinc oxide oi 2 per cent hydrochlonc-acid ointment may be ap- 
plied around the incision if pancreatic ferments digest the wound 
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STUDY OF THE BLOOD -PLATELETS AFTER REMOVAL OF A 

RUPTURED SPLEEN ^ 

By Benjajviin Rice Shore, M D and Katherine V Kreidel, A B 

or New York, N Y 

Studies of the blood-platelets after splenectomy foi the rupture of an 
otherwise normal spleen are sufficiently laie to waiiant the report of the fol- 
lowing case 

Case Report — The patient, a bo}' eleven j'ears of age, was injured about eight 
o’clock in the evening bj' an automobile, which struck him on the right side and knocked 
him to the pavement He was not unconscious and was able to rise unassisted to his 
hands and knees There was no nausea or vomiting He was somewhat disoriented 
He was brought direct to the Vanderbilt Clinic and was transferred to the Babies Hos- 
pital two houis later By this time he had vomited and was showing signs of shock 
Shortly after his admission to the hospital he was given an infusion of 300 cubic centi- 
metres of 10 per cent glucose which improved his condition temporarily At midnight, 
four hours after his injury, he began to vomit blood and by this time showed all the 
classical signs of hamiorrhage 

Examination showed contusions about the face and definite evidences of a fracture 
through the right ramus of the mandible The left hip and thigh were also bruised 
The abdomen was soft and relaxed and no tenderness, spasm, or shifting dullness could 
bi elicited As he was obviously in shock from loss of blood and fluoroscopical examina- 
tion of the chest had eliminated hcCmorrhage into the pleural cavity, the diagnosis of a 
ruptured intra-abdominal viscus with secondary hcemorrhage was made The only 
localizing symptom was the vomiting of blood, which is commonly seen in traumatic 
rupture of the spleen 

Opd ation — He was transfused with 400 cubic centimetres of whole blood and 
immediately afterward the abdomen was opened under local aniesthesia through a left 
rectus incision The peritoneal cavity was completely filled with fresh and partly 
changed blood which welled up into the wound as rapidly as the field was dried Open 
ether anaesthesia was begun at this point Exploration showed all of the tissues in the 
left side of the abdomen including the mesocolon to be suffused with extravasated blood 
The spleen was identified and a large rent was felt across its convex surface The 
splenic pedicle was grasped between the index and middle fingers of the left hand, a 
clamp was placed distal to this, the pedicle was divided and the spleen removed The 
pedicle was ligated with a transfixion suture of plain catgut, several other bleeding 
vessels were hgatea and the splenic bed was left dry The abdomen was closed m 
layers without drainage The patient made a satisfactory post-operative recovery, his 
temperature being normal on the fourth day after operation He was discharged from 
the hospital on the seventeenth post-operative day 

Pathological Repoi t — Examination of the spleen showed a tear on the diaphragmatic 
surface five centimetres long which extended through the underlying parenchyma to the 
visceral surface of the organ On the latter surface there was another tear four centi- 
metres long which was continuous with the one just described Microscopical examina- 
tion showe d normal splenic tissue 

From the Babies Hospital, New York, N Y 
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Folloiv-Up — The blood of this patient has been watched with consider- 
able interest since the day of his opeiation (Fig i ) The hiemoglobin, 
which was 6o per cent at the time of operation, has gradually but steadil} 
increased to between 8o and 90 pei cent , and the red blood-cells have 
increased from 2,700,000 to 4,584,000 pei cubic millimetre There has been 
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Fig I — Blood counts following splcncctonn for triuni itic rupture of n norrml «;rleen 

no essential change m the total white count, which has been around 8,000 
The diffeiential count has shown a giadual but steady inciease m the lympho- 
cytes, the last count being 51 per cent polymorphonuclear leucocytes, 2 per 
cent monocytes, 3 per cent eosmophiles, and 44 pei cent lymphocytes The 
chief interest, howevei, lies in the caieful study of the blood-platelets The 



Fig 2 — The cur^e of the phtelet counts following the remoMl of 'i ruptuied spleen 


first count done five hours after splenectomy showed 392,000 platelets per 
cubic milhmetie Daily counts showed the number of platelets to lemain at 
this level until the sixth post-operative day, when they increased to 632,000 
After that they rose rapidly to reach a peak of 1,640,000 on the twelfth day 
This level was maintained foi five days and then fell to its present level, 
which IS around 700,000, seven and one-half months after operation (Fig 2 ) 
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Discussion — The behavioi of the blood-platelets aftei the lemoval of 
diseased spleens has become well known fiom the study of many cases 
Caiefiil studies of the platelets aftei splenectomy foi luptuie of a normal 
spleen aie, however, laie Such a case was lepoited by Evans,’ m 1928, and 
IS the only one which can be found m the lecent hteiatuie The first count 
done on Evans’ patient showed 900,000 platelets on the tenth post-operative 
day These lose to 1,100,000 on the thiiteenth day and leached a maximum 
of 1,305,000 on the seventeenth day They gradually fell, and the last count, 
which was done on the foity-fiist day aftei splenectomy, showed 650,000 
platelets The patient unfoitunately died of intestinal obstruction on the 
sixty-fouith day, making a prolonged follow-up impossible 

The reaction of the platelets m this patient of Evans’ and the one reported 
heie aftei splenectoni}'’ foi tiaumatic ruptuie is stiikmgly similar to that 
obseived b}^ Dawbain, Eailam, and Evans- aftei othei surgical procedures 
exclusive of splenectomy These obseivers studied fifty unselected surgical 
cases and found a maiked use of the platelets which was manifested about 
the sixth post-operative day This leached a maximum m about ten days 
which represented on the aveiage an mciease of 150 per cent of the original 
count This high level was maintained foi a fuither few days and then the 
counts giadually returned to noimal The composite curve of the platelet 
counts m these fifty unselected suigical cases is identical to the curve of the 
platelet counts of the case heie repoited 

Othei series of cases confirm the obseivations of Dawbain, Eailam, and 
Evans Hueck’’ repoited the same results 111 100, and Normann'’ m sixty un- 
selected suigical cases exclusive of splenectomies Included m this latter study 
were operations on the gall-bladder, stomach, perineum, bones, thorax, and 
kidneys In these theie was a marked post-opei ative increase of platelets 
which leached a maximum on the tenth to fouiteenth day This effect could 
not be ascribed to the anaesthetic as the same lesults were obseived with the 
use of local aniesthesia Since a similai use was found m three traumatic 
cases without operation, the conclusion was diawn that the platelet rise was 
probably dependent upon absoiption of toxic pioducts from injured tissues 
and entirely independent of the type of the operation 

Experimental lemoval of noimal spleens in animals has given platelet 
leactions which are identical with that seen m this case of splenectomy for 
luptuie of a normal spleen Steiner and Gunn'’ found that the removal of 
the spleen in rabbits was followed constantly by an increase m the number 
of circulating blood platelets They also observed that other operations 
involving a similar degree of tiauma were followed by an increase of plate- 
lets which did not differ 111 time of occurrence, degiee or duration from that 
observed after splenectomy The degree of the use apparently depended 
upon the amount of trauma sustained by the tissues Kiumbhaar,® working 
with dogs, found an immediate rise in the blood-platelets aftei splenectomy 
but it IS not stated if this is m teims of houis or days 

In this connection it must be lemembered that while the type of platelet 
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reaction aftei splenectomy for thrombocytopenic puipura is the same as 
described for traumatic ruptuie of a noiinal spleen, the time of its onset is 
entirely diiferent Staiting with a count below normal, an increase of the 
blood-platelets is observed in favorable cases as soon as one boui after sple- 
nectomy This increase is lapid and leacbcs a peak far above the normal 
level m fiom six to ten days To illustrate this one patient with thrombo- 
cytopenic purpura had a platelet count of 20,000 before operation which 
increased to 100,000 one and one-half hours after splenectomy Daily counts 
demonstiated a use to the maximum of 1,000,000, which was reached on the 
seventh post-opei ative day It is evident, therefore, that splenectomy for 
thrombocytopenic purpura pioduces a platelet crisis which differs in its time 
of occuirence from that seen after other surgical operations and after the 
removal of a ruptuied spleen 

Siimmmy — Studies of the blood-platelets following splenectomy for the 
traumatic rupture of an otherwise normal spleen showed a post-operative 
increase beginning on the sixth and reaching a maximum of 1,640,000 on the 
twelfth post-operative day In its time of onset and degree this platelet 
crisis was similar to that seen after other surgical operations exclusive of 
splenectomy The onset six days aftei opeiation was, however, entirely dif- 
ferent from the immediate rise observed aftei splenectomy in favorable cases 
of thrombocytopenic puipura A platelet count of over 700,000 has been 
maintained by this patient for the seven and one-half months during which 
his case has been followed 
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CHRONIC DUODENAL ILEUS 
By ER>rsT Kn\ vs, M D , and Williaivi C Beck, M D 

or Fn\.NKrunT, A/M, Germvny 

FROM THE UM\ERSITr SCRGIC^E CLIMC FR ^NKFCmT, \/\f , GERMAN'S, PROFESSOR V SCHMIEDEN, DIKFCTOR 

Chronic duodenal ileus has been discussed in the literature under a 
variet}’ of headings, such as chronic duodenal stasis, megaduodenum, chronic 
arterio-mesenteric occlusion, chronic intermittent duodenal ileus, etc There- 
fore, only for a valid reason ma}^ one dare to add another tei m The patho- 
logical process is indeed a complicated one, and it is our purpose to attempt a 
classification which will somewhat clarif}'- the pathogenesis, and form a work- 
ing basis for a therapeutic method The title is chosen on the giound of the 
proposed classification 

Htsfoty — The first report appearing m the literature referring to duodenal ileus 
dates back to 1752 written in Latin b\ Boernerus He related a case of almost complete 
constriction of the duodenum In his article he refers to the previous work of Alsies 
and S}h ester on a similar subject The next case appears reported by A de Haen in 
1763, in which the duodenum was compressed by the head of the pancreas, although he 
makes no mention of the nature of the pancreatic disease Yeats (1820) w'rote that 
obstruction of the duodenum ma> take place bj compression of the transverse colon 
He discussed the s\ mptomatologi , and included a description of the toxic manifestations 
In 1829, the first case of congenital stenosis was reported by Gujot The first case of 
obstruction bj carcinoma complicated by perforation was described by Fullet, in 1833 

Obstruction of the duodenum b\ carcinoma of the head of the pancreas w^as reported 
b\ Mondiniere in 1836, Holschcr in 1840, Tanner in 1842, and again by Tiesser in 1847 
In 1848 Anderson described a stricture of the duodenum The followung year Rokitanski 
suggested the relation of acute dilatation of the stomach to compression of the duodenum 
by the root of the mesenterj 

Inler and Humbj, in 1853, gne an account of the relation of acute gastric dilatation 
to duodenal obstruction, and in 1852 Fagge described a case of acute gastric dilatation, 
wuth the post-mortem findings of duodenal obstruction and perforation Bamberger 
(1855) reviewed the same subject During the same jear Heschl considered the com- 
pression of the duodenum by the root of the mesentery The condition was again dis- 
cussed by Brinton, in 1859 In 1SS6, Cahn wrote an article on the compression of the 
descending part of the duodenum b\^ a sarcoma m the retroperitoneal Ij^mph-nodes 
During the same jear the first case of duodenal obstruction by a gall-stone at the mouth 
of the common duct was mentioned b} Riedel Glenard (1889) suggested that traction 
from the dilated stomach causes narrow’ing of the duodenal-jejunal junction, and remarked 
that the condition w'as not one of tremendous rarity 

In r8go, Reiche reported a case of mfrapapillarj duodenal obstruction, just admitting 
the little finger, with periduodenal peritoneal adhesions as the etiological factor The 
discussion w'as carried on by Kundrat, in 1891, w'ho reported three cases of mesenteric 
obstruction, and in 1895 bj Schnitzler During the jxars 1852 to 1890, eighteen cases 
w'ere collected of duodenal obstruction b}"- pancreatic disease and duodenal carcinoma * 

In 1897, Dwught made wax casts of the duodenum demonstrating the U, V and S 
shapes, as well as the depression caused b}’' the passage of the mesenteric vessels over 

"^For a reference to the cases see Anders, Am Jour Med Sci , pp 144, 360, 1912 
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the organ Two jears later Albrecht reported two cases and observed that if one placed 
a cadaver in a dorsal position and inserted the finger into the duodenum bj traction on 
the mesenterj m a do\Nnw'ird and backward direction, a compression of the same could 
be demonstrated He stated that such traction occurs climcallj if the small intestine 
occupies the peh is 

In 1900, Robinson reported the clinical and autops^ findings m duodcml obstruc- 
tion, and in the same jear Petit cured a case 133 suturing the jejunum to the transierse 
mesocolon The first large series of cases was published bj' Thomson in 1902, whose 
monograph embraced an experience with some forti-four cases Three \ears later Neck 
review'ed fort 3 cases, which he compiled, and 111 1908 Laffer reMew'ed the literature on 
the subject up to that time m a comprehensive article and included the compiled reports 
of 217 cases 

Since the beginning of the ccntur3' a great deal has been written on the subject 
The important contributions wall be referred to 111 the followang pages 

Etiology — The cause of the dilatation of the duodenum certainly is not 
explained by one single abnormal process The duodenum may assume a 
dilated state as a lesult of vaiious factois tvhich act either separately or 111 
combination According to all authois (Holmes), the dilated state is not a 
necessary companion of duodenal ileus It is, howevei, almost al\va3"s pres- 
ent, and, if piesent, is an invariable indication of duodenal stasis Because of 
its development and anatomical relations it is pai ticularly liable to pioduce a 
chronic obstruction 

The American and English authors aie inclined to asciibe the dilated 
duodenum to demonstrable mechanical causes Melchior, Duval, Schmieden 
and Kiaas, as well as othei continental authors describe cases, however, where 
no such causes are traceable, and leseive for these processes the name “true 
megaduodenum ” 

To understand the “true megaduodenum’ one must refer to the embr 3 oIogical de\el- 
opment of the duodenum The stomach and the proximal part of the small bow'cl 
develop during the latter half of the third embr\onal week, as a thickening of the enteric 
tube, just below' the incipient bud (Aiilage) of the lung Tandler has shown that 
betw'een thirt3 and sixt3 da 3 S there occurs an oaergrowth of epithelium so that the 
duodenal lumen is more or less complete^' obliterated 

This process is follow'ed bi a vacuolization of the epithelial mass The vacuoles 
enlarge and the W'alls betw'een them break dow'ii so that a continuous lumen is formed 
An analog3' is observed m the enibr3ological deaelopment of the oesophagus Tandler 
believed that if the vacuolization process w'as retarded, duodenal stenosis or eaen atresia 
might result Forssner, Kreuter, Anders and Broman agree w'lth Tandler in his ana- 
tomical findings and conclusions To the mquirv of Lubarsch, wh3' duodenal stenoses 
are then not more frequent m comparison w'lth other intestinal stenosis, Tandler answ'ered 
that w'hen a comparison to the length of the organs is made, duodenal stenoses are fifteen 
times as common as stenosis in other parts of the intestinal tract 

Schimeden and Kraas suggest that if one accepts the congenital nature of the true 
megaduodenum, one might think of the possibilit3' that this might be an overvacuolization 
Thev, however, concede that the onh embr3 ological cMdence to support such a theor3 
IS proposed bv Noel He found a coincident mesenterium commune in three cases The 
presence of a true megaduodenum is supported b3' the findings of Melchior, Haberer, 
Duval, Mark and others of a dilated duodenum without and evidences of stenosis or 
constriction even cases where the dilatation be3ond the duodeno-jejunal junction extended 
for a considerable distance down the jejunum Duval behev'ed that these cases belong 
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to the idiopathic congenital segmental intestinal dilatations This contention is con- 
firmed bv a case trom our clinic where the dilatation of the duodenum was associated 
with a marked, u ell-defined dilatation, about eight centimetres m length, of the left half 
of the transierse colon 

Congenital atresia and congenital stenosis, which may be explained by Tandler’s 
hypothesis are repoitcd in the clinical literature Little and Helmholtz, in 1905, col- 
lected twenti -seven cases ivhile Cordes collected some forty-eight cases of atresia and 
nine of stenosis 

The organ undergoes other changes in its deielopmental anatomy which render it 
liable to variations, these in turn being possible of producing extrinsic stenosis Up to 
the fourth month of fetal life, the duodenum possesses a mesentery and swings freely 
in the abdominal caviti At this time the duodenal mesentery becomes shorter and 
shorter and the organ is drawn against the posterior abdominal wall, there to he 
retroperitonealh Simultaneoush , the right half of the colon is diawn posteriorly, 
crossing the descending ramus of the duodenum and uniting with the transverse meso- 
colon Here exists an opportunity foi the occurrence of anomalies 

The duodenum may retain its mesentery (duodenum mobile) and swing freely in 
the peritoneal caviti Such a case is reported by Freeman, wherein a kink was produced 
at the duodeno-jejunal junction which was fixed at the ligament of Treitz 

When the duodenum has reached its adult retroperitoneal position it has assumed 
one of the several forms first described bj Dw'ight Its relations are of extreme impor- 
tance m a further discussion of the different means by which it may become obstructed 
and therefore it may be of value to review' these 

In the concaMti of the duodenal curve the pancreas is molded The descending 
ramus lies upon the lulus of the right kidney, and, usually, is also in a certain relation 
to the corresponding suprarenal gland Mediahvard is the course of the inferior vena 
cava In the fold betw'ecn the duodenum and the pancreas lies the common bile-duct 
The anterior surface of the descending ramus is covered by the transverse colon at d 
the gall-bladder 

The transverse or inferior part of the duodenum lies upon the inferior vena cava 
and the abdominal aorta, to w'hich it is fixed by loose areolar tissue Above it lies the 
pancreas, and anteriorly it is crossed b} the mesenterial vessels, the artery to the left of 
the vein The rest of it is covered anteriorly by the free loops of small intestine The 
relation of the ascending ramus are of lesser importance, in case one should care to 
consider this as a separate division Thus w'e see that the inferior or transverse ramus 
of the duodenum lies m an angle produced by branching of the mesenterial vessels from 
the large abdominal cues Vanaticns of the shape of the drodenum as described by 
Dw’ight and Merkel cause only minor variations in the anatomical relations 

Since the duodenum lies in such close proximity to organs which may be anomalous 
it IS not surprising that compression may occur The annular pancreas represents one 
such anomaly It is comprehensivelj' described by Guleke The mesenterial vessels 
produce a definite constriction in the duodenum, as may be shown by formalin hardening 
of the duodenum (Merkel) 

Vails studied the relation of the duodenum to the right colic arteries He demon- 
strated that there are three freely anastomosing right colic arteries, which arise from a 
concavity in the superior mesenteric, pass between the layers of mesentery, and are bound 
to the posterior abdominal wall with the mesocolon In 50 per cent of the cases which 
he studied the right inferior colic artery passed below the duodenum, while m forty-three, 
five per cent crossed the third portion obliquely, thus being capable of compressing it and 
producing a chronic obstruction 

Harris has, on the basis of operative findings, reported chronic duodenal obstruction 
caused by pressure from the hepatoduodenal ligament All of his six cases had had 
feeding difficulties during infancy, and he reports complete cure following division of 
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this ligament Niles has reported thirtj-nine cases of a similar nature, all apparently 
with good results following analogous therapeutic measures 

Other congenital bands have been described and held responsible for deforming the 
duodenal passage They are b\ some authors believed to be “crjstalhzations of the 
lines of force ” 

Because of the absence of a duodenal mesenterj many of the causes of obstruction 
w'hich are seen in other parts of the intestinal canal are rarel> observed in this organ 
Volvulus of the duodenum has been reported in the literature bj Lebert, Rokitanski and 
Rembold, but it is of such raritj that it hardlj deserves to be mentioned Intussuscep- 
tion reported by Mayer, Sundlem and Wade, occupies a similar position 

Of greater importance are diseases affecting the neighboring organs w’hich in turn 
produce duodenal compression Se\eral complications of cholelithiasis are capable of 
producing duodenal stenosis Of first order are those w'here the gall-bladder filled with 
stones compresses the duodenum, a condition which has been termed by Melchior 
“duodenal gall-stones ileus” A second varietj is obser\ed, when precholec\ Stic adhesions 
exert traction on the duodenum Brjant, in an extensive study of Msceral adhesions and 
bands, found the pericholecystic adhesions onlj second to those surrounding the colon 
These, approximately equal in both sexes, w'ere found to be present in direct proportion 
to the age of the patient Such patients usually are considered as suffering from pyloric 
stenosis, although Tuffier and Marchais had alreadj called attention to the fact that the 
adhesions run more commonly to the duodenum than to the stomach These adhesions 
may distort almost any segment of the duodenum, e\en a low’ duodenal stenosis being 
reported bj Hochhaus and Riedel Apparentlj, according to Melchior, these adhesions 
are found only in cholecj stitis accompanied In stones Rather peculiarh, the simple 
removal of the stones w’lll often relie\e all of the signs and sjmptoms of the duodenal 
ileus, even though the strands are left, demonstrated by the cases of Seterin and others 
Diseases of the pancreas may result in a duodenal stenosis Of the anomalies 
annular pancreas has been mentioned Most common of the acquired diseases are the 
neoplasmata Carcinoma is the onlj one of importance, although an adenoma has been 
reported by Neve, and a cjst bj Roux Such obstructions usuallj occur in the lower 
portion of the organ Inflamrrator-\ swellings of the pancreas may also result m 
stenosis, such as chronic pancreatitis, hiemorrhagic pancreatitis, and necrosing pan- 
creatitis A case of tuberculosis of the pancreas has been reported by Choostet, w’hich 
produced a duodenal stenosis 

Enlargement of the retroduodenal hmph-ghnds through tumor metastasis or in- 
flammatory disease maj also produce compression Similar m action to these is the 
compression of the duodenum by an aneurism of the abdominal aorta reported b\ 
Combessis, and Lebert Perry and Shaw’ haae reported constriction caused bj a 
traumatic hsematoma, as w'ell as one of compression by a carcinoma of the gall-bladder 
Stenosis by a tumor of the omentum has been reported bj Augagneur, w’hile Frereichs 
has mentioned constriction by an ecchinococcus cjst of the liver 

Constriction of the duodenum maj be from pressure anteriorl}’ by the mesenteric 
vessels, w’hich brings us to a consideration of the large chapter of the so-called arterio- 
mesenteric occlusions A great deal of W’ork has been done on this subject, but even 
todaj all of the attributed manifestations have not been made clear Two forms of 
this syndrome exist, an acute _and a chronic Rokitanski first called attention to the 
acute gastro-mesentenc ileus as the cause of the acutely dilated stomach There has 
been much w’ork done since, both clinical and experimental, adding to the knowledge 
and clarifying the pathogenesis An evaluation of these discussions is bejond the range 
and scope of this paper and w'lll not be attempted 

We shall limit ourselves to a consideration of the chronic type of arteriomesenteric 
duodenal ileus Glenard, in 1885, considered the chronic ileus as phj siological He 
believed that the phj siological purpose was to allow’ time for the bile and the pan- 
creatic secretion to mix with the gastric chj'me This contention has since been pro\en 
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false Codman is of the opinion that chionic arteiion esenteric ileus is one of th^ 
effects of the change of the mannei of living of the human species, the change from the 
quadruped to the biped position To prove this contention he reproduces a sketch 
of a hoiizontal animal, the mesentery hanging vertically at right angles to the vertebral 
column and leaving the duodenum free Then he draws a diagram of a corseted 
woman, which shows the mesentery again hanging vertically, but m this case compress- 
ing the duodenum against the veitebral column, with which it is now parallel 

As has been described above, the duodenum lies in the angle formed by the mesenteric 
vessels and the abdominal aorta 

It IS most logical to surmise that traction on the mesenterial vessels in a down- 
ward and dorsal direction will increase the acute angularity of the angle, and there- 
fore produce a compression beyond normal limits Such traction) can be produced if 
the cjBCum and ascending colon swing freely on a mesentery They are then capable 
of a prolapse and thus produce the required traction on the mesenteric vessels Waugh 
found in several hundred autopsies on children a primitive mesentery on the ascending 
colon m 20 per cent of all examinations Kantor, in reporting eighty-five cases of 
duodenal ileus, states that 35 per cent of these had an associated low caecum Blood- 
good agrees with such a causation, and has resected the ptotic right colon m such 
patients 

Crouse presented the possibility of the mesentery of the small bowel being too short 
This prevents the intestines from lying on the bony support of the pelvis and there- 
fore pulls on the mesenteric attachment The work of Albrecht previously referred 
to shows that in the autopsies on ten enteroptotic cases, “The pressure of the radix 
mesenterii on the horizontal portion of the duodenum was} definitely greater than the 
normal physiologic limits ” v Haberer has pointed out the possibility of small bowel 
in hernial sacs being pulled downward by adhesions, thus causing traction on the 
mesenteric root 

Other conditions are capable of exerting traction on the mesenteric vessels 
Codman has made the interesting statement that there is less pressure on the duodenum 
in fat people than in the thin ones, inasmuch as the mesenteric fat tends to distribute 
the pressure, while in thin people the duodenum' is pressed directly against the spine 
A dilated ciecum, iliac stasis, lax abdominal walls, and visceroptosis all can cause 
mesenteric traction The question arises, how much traction is needed to compress the 
duodenum? Dragstedt and Dragstedt have shown that a circular extrinsic pressure 
of SIX inches of water is sufficient to cause an acute duodenal obstruction with a fatal 
result Much higher pressures are required to compress the jejunum, ileum or colon 
Connor has found that traction on the mesentery by a weight of 500 grams will cause 
a complete occlusion This is approximately the weight of the empty small intestine 
Normally filled small intestine weighs about 2,000 grams 

Into the category of the arteriomesenteric duodenal ileus belongs a condition de- 
scribed by Lane and later on by Jordan, the duodenojejunal kink Here the duodenum 
occupies a normal position and is not compressed, but the jejunum, instead of following 
its course to the left m its usual manner from the ligament of Treitz, either drops per- 
pendicularly, or is even drawn to the right, thus producing a kink Lane includes this 
with the dial kink m a diagnosis of chronic intestinal stasis Jordan mentions that this 
kinking can be demonstrated by the fluoroscope only with the patient in an upright 
position The duodenum is always dilated, especially m its first and second parts 

We have discussed the developmental and extrinsic abnormalities which may cause 
dilatation, or stenosis and dilatation, and it remains to consider the intrinsic factors 
The duodenum receives its sympathetic innervation from the celiac axis, while the 
parasympathetic system is found in the plexus of Meissner and Auerbach According 
to the work of Frazer, instability in the nervous stimulus does occur, with the result 
that dilatations and spasms of the intestinal tube are produced The exact nature and 
cause of these variations have not been clearl}’- demonstrated John Hunter has writ- 
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ten “The tendency toward muscular hjpertrophs as the result of repeated forcible 
contraction is particularly well marked in that of the involuntary type” A J Ochsner 
demonstrated m 1905 w'hat he believ'ed to be sphincter muscles in the duodenum, to 
whose spasm the chronic duodenal obstruction might be attributed Two jears later, 
Boothby demonstrated that the so-called Ochsner-muscle was dependent on local muscle 
spasm Thomson believed that the hypertrophy has been produced because “from an 
early period it has been worried into overactivuty by constant recurring ov'eraction 
such as would result -from habitual incoordination ” Summing up, we may state these 
considerations from the neuromuscular theory of Devine, as one of the etiological fac- 
tors of duodenal ileus 

Mention should be made of Jan Schoemaker’s classing a certain group of chrome 
ileus cases m the same category as the red stomach Here, he has shown, one has to 

deal with a neurogemcal disease, although 
superficial examination would lead one to 
consider it to be an inflammatory reaction 
He has demonstrated that there is only an 
intensive hvperiemia of the pvloric antrum, 
without anv perivascular exudation 

Still another disease of the duodenum 
mav result in stenosis One of us (Kraas) 
has pointed out elsewhere that in sev’eral 
cases from this clinic duodenal dilatation 
has been coincident with diverticula of that 
organ (Fig i ) It is probable that in 
this instance there is a double dev'elop- 
mental anomaly , rather than that the dilata- 
tion is secondary to the diverticulum 
Duodenal neoplasmata do occur and have 
main times been reported as producing 
chronic obstruction Duodenitis has also 
been considered as a cause of stenosis 
partly because of the development of peri- 
duodenal adhesions which distort the organ 
against the abdominal aorta and the verte- 
bral column 

Mathew’S, Delanev and Dragstedt 
have collected recently from the literature 
fifteen cases of hyperplastic tuberculosis 
of the duodenum which produced symp- 
toms of stenosis 
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Several authors have mentioned the possibilitv of chronic duodenal obstruction being 
the cause of some of the duodenal ulcers Sloan cited fiftv-two cases of duodenal ulcer 
in which there was a coincident narrowing of the duodenojejunal junction by adhesions 
He considered the ulcer to be the secondary process In view of the fact that so manv 
ulcers are examined at the operating table and in the post-mortem room without the 
findings of a duodenal obstruction, would it not be more logical to suppose that adhesive 
strands which result m constriction are derived either from the ulcer directly or from 
the inflammatory process which either causes or accompanies the ulcers^ 


Classification — The disease under discussion can be bi ought about by a 
heterogeneous variety of etiological factors, and, as the pathogenesis is one of 
the major indications in the method of therap}’, we should like to suggest a 
classification on a basis similar to that by which intestinal obstruction is 
classified 
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Two large gioups may be identified 

(1) The adynaimc duodcual dens — To this class belong all cases wheie 
no mechanical obstiuction can be obseived, vi:: , the tine megaduodenum of 
Duval, Melchioi, Schmieden and Kraas, etc The etiology still lemains 
definitely to be cleaied up, developmental and neui omusculai theories having 
been advanced, as well as placing it m a categoiy with Hiischspiung’s disease 

(2) The dynamic chiomc duodenal ileus — To this gioup belong all cases 
where a mechanical hindiance to the passage of the duodenum is discernible 
As theie aie so many diffeient possibilities of method of obstruction we 
furthei subdivide this gioup into 

(a) Inti lime duodenal Ic'uoik; — Heie aie classed the diseases affecting the 





Fig 2 — Megaduodenum with a diverticulum There is an ulcer niche to be seen on the lesser 

curvature as well as on the duodenal bulb 

duodenum itself, such as neoplasm, duodenitis, congenital atiesia, inflamma- 
tory disease (T B ), duodenal -jejunal kink, diveiticula, etc 

(&) Extimsic lesions — Undei this heading we group the chionic aiteiio- 
mesenteiic occlusion (^), peiitoneal stiands and adhesions, and diseases of 
the sui rounding oigans which thiough piessuie pioduce stenosis 

(c) Complications of the duodenum mobile, as hernias, intussusception, etc 
The pait of the duodenum at which the stiicture is produced in the casts 
of gioup 2 IS, of couise, of gieat impoitance, both fiom the standpoint of 
diagnosis and theiapy, peiliaps even moie so than in obstiuction of the small 
intestine But in most cases this is detei mined by the anatomical lelations of 
the etiological factoi, and thus self-evident 

Frequency The fiequency of occuiience is of consideiable imjiortance 
In the Amciican and m the English hteiatuie, chionic duodenal ileus has 
leceived a gieat deal of attention, lathei m conti adistmction to the continent 
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The foimer contains several laige senes of cases In clinics other than those 
reporting such senes, one often finds that this diagnosis is of an extreme 
laiity It may, and probably is, tiue that often the process is not looked for 
The clinical histoiy and physical examination, although suggestive to one 
who is aleit for its occurrence, aic fai fiom being clear The rontgenologist 
IS often inteiested onlv m the duodenal bulb, and so ovei looks pathological 
piocesses in the lemainder of that oigan 

Goldsmith has quoted Katkoc/i as finding o6 per cent such duodenal 



Fig 3 — Operative specimen showing nn ulcer at the pvlorus and one on 
the lesser curvature of the stomach and a dilated pro\innI portion of the 
duodenum Insert shows the duodenal diverticulum removed in this case 

lesions in 4,500 autopsies in the two pievious years Kantoi leported that 
up to 5 pel cent of i,754 patients he examined had the rontgenological evi- 
dence of duodenal stasis with dilatation Tewett, on the other hand, has found 
the diagnosis only in fifteen out of 30,000 admitted cases in a general hospital 
111 general, the condition is somewhat more common m the female 
Shattuck and Imboden found it to be so in a ratio of four to one This may 
be due to the relaxation of the abdominal muscles following piegnancy It 
may also be accounted for, m part, by the gieatei fiequency of gall-bladdei 
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disease in the female, although Biyant has found that there aie moie adhe- 
sions in the male The patients aie usually of middle age, m most cases of 
the asthenic type 

Symptoms — For an adequate undei standing of the symptoms we must 
have a conception of the physiology of this oigan Three fundamental 
physiological phenomena are at woik, motility, secietion and absorption Dis- 
tuibance of one oi moie of these phenomena will cause definite changes in 
the oiganism But, contiaiy to the geneial belief, and contraiy to the repoits 
uhich weie given out fiom many physiological laboi atones until lecently, the 
duodenum is not a vital oigan Mooihead and Landes, as well as otheis moie 
lecently, have definitely shown that, with adequate surgical technic, the duo- 
denum may be totally lemoved with impunity in animal expeiiments 

What the lesult is when expei imentally a duodenal stenosis has been 
produced Moiton and Sullivan have shown, demonstiating that the secretion 
in the duodenum undei goes a lapid inciease, in contiast to an ineitia of 
secretion in the jejunum and ileum undei similai conditions The duodenum 
dilates fiom the gi eater h}diostatic piessuie Some authois claim that the 
dilatation is the lesult of chemical activity, lathei than the accumulation of 
secietion Beig and Jobling have shown that not only is theie a gieat dilata- 
tion of the oigan, but also a maiked hypeitiophy and hypeiplasia of the 
musculaiis They found fiee hydiochloiic acid constantly in the stomach 

Noimally, when fiee hydiochloiic acid exists in the stomach the duodenal 
flora is not abundant In achylia gastiica the floia is changed and much 
mci eased Beig and Jobling state that in chionic duodenal ileus, although 
there still is acid m the stomach, the numbei of aeiobic and anaeiobes in the 
duodenum inci eases maikedly, howevei, without much inflammatoiy leac- 
tion in the walls The piedommatmg oiganism is not always the same The 
point just below the obstiuction is much pooler m a floia than that immedi- 
ately above Aftei a time, howevei, the bacteiia aie i educed in numbei s, 
even though the obstruction lemams Ivy lemaiks that the flora in the 
obstructed segment closely lesembles that of the ileum and that toxin-pro - 
ducing bacteiia aie piesent 

The animals ii\ which the obstruction has been produced, accoiding to 
Berg and Jobling, exhibit a model ate secondary aiiEemia, but no chemical 
changes in the blood Their dogs also showed a chi onic mtei stitial nephritis 
This IS of interest in connection with a leport by Brown, Eustermann, Hart- 
mann and Rowntree conceining the appeal ance of toxic nephiitis in duodenal 
obstiuction They believe that without the duodenal mucosa no toxic sub- 
stance would be developed in high intestinal obstiuction Dragstedt has 
denionsti ated that in duodenal obstiuction toxic substances may be absorbed, 
which under normal conditions does not occur Bi own and others have shown 
that there aie changes in the renal function, the unne contains albumin and 
casts, and the blood is low in chlorides, high in urea and creatinin Tisdall 
observed that the cdlcium-sodium ration is unchanged, so there must also be 
a reduction in the calcium, although we have found no direct reference to this 
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Fig 4 Fig 5 

Fig 4 — Megncluodcnum The skngram Ins been Hken two hours after the ingestion of the contrast meduini 
Fig s — The same patient as in Fig 4 the exposure being made ten hours after the ingestion of the contrast nied um 
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The symptoms of the disease entity aie by no means accuiate and definite, 
and the diagnosis is often a difficult one even after a careful rontgenological 
examination Tayloi observed that symptoms result when the obstruction is 
gieatei than peiistaltic efficiency can easily oveicome The balance may 
gradually be lost with a slowly inci easing symptom oi be suddenly upset as a 
lesult of a piostiating injuiy oi illness, when the viscus, becoming atonic, is 
no longei able to compensate the difficulty 

In mail) cases, according to Kellogg, symptoms appear only when the 
colon IS filled and is diagged dowiwaid by the contents Thus some of the 
symptoms wall be characteiued by a certain peiiodicity 

Most authors diffeientiate two types of subjective symptoms, the mechan- 
ical and the toxic The lattei consist m mental lassitude, fatigue, and head- 
ache, most commonly of the umlateial migiaine type An explanation of 
these toxic manifestations has been offeied above m discussing absorption 
fiom the duodenum, and the bacteiial floia They aie by no means constant, 
and assume a vaiiety of foim and intensity 

The mechanical symptoms have been classified by Wheelon as static or those fol- 
lowing overdistention of the organ, and kinetic or those which are experienced when 
the organ exhibits abnormal motilit} This rather fine differentiation he made by ob- 
serving the symptoms when the patients were behind the flnoroscopical screen In 
order to observe the effects of distending the normal duodenum, Ivy and others have 
sw'allowed small balloons and observed the sensations Nausea, they state, is of most 
frequent occurrence Pam is next in frequency If the balloon is m the third part, the 
pain IS referred to the epigastrium just above the umbilicus As the balloon is withdrawn, 
the pain is felt on the right side just below the liver Other symptoms w'hich they noted 
were uneasiness, fainting, dragging and swaying sensations, dizziness, chilliness, and 
pallor In some individuals a frontal headache set in 

Wheelon has characterized the sensations of fullness and localized heaviness as being 
the static type Nausea, vomiting, pam, swaying and dragging sensations belong to 
the kinetic variety, -with wdneh Alvarez and Keeton agree 

Wolfer, on the other hand, is of the opinion that pain is due to pylorospasm He 
states that m duodenal stasis the pyloric sphincter is tonic and prevents the regurgitation 
of duodenal contents into the stomach, which causes the pain or distress 

Duval describes attacks of migraine which coincide with the abdominal distress, 
and terminate with bilicus vomiting and diarrhoea Kellogg states that the vomiting 
of large quantities of bile inav lie the chief complaint wTen the obstruction is below 
the level of the ampulla If the pylorus does not yield diarrhoea may take the place 
of the vomiting Barker laid great stress on the examination of the vomitus, claiming 
that the presence of bile or pancreatic secretion was evidence that the regurgitation was 
from the duodenum, but Melchior has proven that biliary vomiting is not alwaj's seen 
m duodenal obstruction 

The symptom which is common to mam of the patients is that thej^ have immediate 
relief on vomiting, also that they often get relief by lying on their right side in the 
knee-chest position The discomfort is sometimes relieved by pressure over the lower 
abdomen Kellogg cites cases where the patients he face downward with their fists 
pressed deeply into the abdomen The patients may also complain of a transient jaundice 
or teinporanh acholic stools Burget and Graham have shown that the tonus and 
motility of the duodenum plaj fundamental roles in the passage of bile from the biliari 
passages Higgins belieres that this ma}'’ be due to direct pressure from the dilated 
duodenum 
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The most chaiactenstic elements m the symptomatology are the periodicity 
of the attacks, the fact that any food can bring them on, the association with 
headache, lassitude, etc , and the manner m which relief is obtained, namely, 
assuming a bizarre position lather than by medication 

The physical findings are, unfortunately, minimal The patient is often 
of the asthenic type with a lax abdominal wall, and a ptotic habitus The 
upper abdomen may be distended, and the umbilicus may appear to he higher 
than normal Accoidmg to Hayes, peicussion will give a tympanitic sound 
behind the right rectus muscle and just to the right of the pylorus The 
pleximeter finger must be placed with sufficient pressure to dimmish gastric 
and colonic tympany, bringing the examining finger closer to the duodenum 



Fig 6 — Sketch made during an operation The hepatic flexure of the colon is held high, reveal 
mg the inferior duodenal flexure protruding through the transverse mesocolon. The proximal portion 
of the jejunum is also dilated (Therefore a case of adynamic duodenal ileus ) 

Fig 7 — Sketch made during an operation showing a tjpical inframesocolic duodeno jejunostoniv , 
combined with a Braun entero enterostomy The afferent jejunal loop has been closed Same case 
as illustrated m Fig 6 

Pressure upward and backward beneath the transveise colon permits the 
duodenum to empty Gas can then be felt or heard rushing into the jejunum, 
after which the sound will be relatively dull Case has desciibed succusion 
over the duodenum Zade suggested the use of a stomach tube comparing 
the amount of water put into the stomach with the amount he could recovei 
The diagnosis may be suggested by the clinical histoiy and jDhysical ex- 
amination, but a rontgenological study is always lequired It is made with 
the fluoroscopical screen, both in the eiect and m the supine position To 
observe the lower third pait of the duodenum the patient is best placed in a 
semilateral position with his right side nearest the screen, thus projecting the 
stomach away fiom the duodenum The diff ei entiation from duodenal 
diverticula may be difficult, and then may be coincidental To rule these out 
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pressure should be applied over the area, the contrast medium being pushed 
out of the duodenum and remaining m the diverticulum Follow-up examina- 
tions several hours later may also be of value in clearing up this point 

From the Rontgen viewpoint the symptoms differ with respect to the part 
of the duodenum at which the stenosis occurs Stenosis of the first part of 
the duodenum is clinically tantamount to pyloric obstruction Case states 
that it cannot be diagnosed by the radiologist The case in which the clinical 
signs are those of a pyloric stenosis, and the radiologist sees a deformed 
duodenal bulb, may, however, according to most observers be considered as a 
stenosis of the first part 

When the obstruction comes between the first and the second parts, the junction be- 
tween these parts appears to be very high, according to Bell, Keith and Keith They 
state that the duodenal bulb is usually long and dilated and frequently there is delay 
in expulsion of material from it The bulb is often deformed, and may, according 
to Harris, assume an S-shaped curve The stomach is dilated, its antrum lying to the 
right of the mid-line The distorted bulb, however, has a different appearance than 
that seen with duodenal ulcer Taylor is of the opinion that the hyperactivity of the 
stomach, combined with hypertonicity, later gives way to dilatation and ptosis His 
belief IS that many of the ptosed and fish-hook types of stomachs are the result of duo- 
denal ileus, as operative relief from obstruction is followed by a rapid improvement in 
Its size and position Brinkner and Milch have reported that on relief of duodenal ob- 
struction, gastric motility increases 

Stenosis between the second and third parts has been reported by McConnell and 
Hardman The rontgen findings are very similar to those in which the lesion is at 
the point where the mesenteric vessels cross the duodenum, and which will be discussed 
with the latter lesion Kantor, however, makes the observation that if the second part is 
obstructed it will be pulled far to the right of its normal position 

In studying the obstruction of the inferior ramus, the size, the shape, the position, 
and the motility must be taken into consideration As regards size there is some dif- 
ference of opinion Holmes and others are of the opinion that the organ does not 
necessarily appear dilated We know that in most cases, however, a definite dilatation is 
present, and that experiments, such as those of Berg and Jobling, invariably show a 
similar result The organ may assume huge proportions as may be seen in one of the 
accompanying illustrations 

The stomach m these cases is usually large and lying low The duodenal bulb 
IS wide and long The contrast medium is then seen transversing and descending ramus 
and entering the third part Here, according to Case, it is thrown back to the bulb by 
a powerful antipenstaltic action “In the meantime, as a result of the gradual filling 
of the third portion, a peculiar shadow with convexit}’- downward develops, which be- 
comes larger and larger as the former movement is repeated” Soon rather violent 
waves of peristalsis will be seen and the barium will gather just orally to the( point 
of obstruction Then some of the barium will pass, and will be seen rapidly coursing 
through the remainder of the duodenum into the jejunum Shattuck and Imboden have 
pointed out that the valvulas conmtes are obliterated 

The reverse peristalsis m itself is not sufficient evidence for a diagnosis of duodenal 
ileus Wheelon has observed reversed movements in people with a normal or even 
shortened gastric emptying time Ivj states that thej' are due to reflexes from the 
cceliac ganglion as uell as from enteric reflexes, the same as when strong acid chyme has 
been injected into the duodenum Reversed movements take place in vomiting, and in 
certain gall-bladder diseases Henderson has reported antipenstalsis in 93 per cent of 
102 patients infected with hookvorms Berg and Jobling ha\e corroborated the work 
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of Wheelon and Thomas, and have found that the pvlonc sphincter accommodates it- 
self to the reversed peristalsis of the duodenum, relaxing during the negative antral 
phase and thus permitting regurgitation 

Obstruction at the ligament of Treitz, according to Bell, Keith and Keith is exacth 
similar to the foregoing except for the point of stenosis, which is situated higher and 
more to the left, Shattuck and Imboden are of the opinion that this is the specific 
point of stenosis when one observ'es a writhing duodenum, and that the duodenojejunal 
angle is found to the right of the vertebr-e In the presence of the so-called Lane’s 
gastrojejunal kink, the barium is to be seen swinging off to the right in a sharp angle 
to Its former course 

The diagnosis on the Rontgen findings is difficult, as mav be imagined when the 
report of Kellogg and Kellogg shows that in onlv tweh'e of the fortv-one cases coming 
•^o the operating table had the diagnosis been made on radiological examination 

Diagnosis — The diagnosis is by no means a simple one as will be gathered 
from the above A dilated duodenum is suspected in an asthenic individual, 
with lax abdominal musculature who complains of distress in the right 
hypochondi lum A careful history ma)' bring out some of the characteristic 
symptoms alluded to, but the physical signs are the minimal v’^alue Combin- 
ing these with a complete rontgenological examination, including a study of 
the entire length of the duodenum, wnll m all probabihtj make the diagnosis 
m a large number of cases, many of wdiom have been lef erred to the surgeon 
as obscuie abdominal disease 

In the ditlerential diagnosis gall-bladdei disease and duodenal ulcer are 
most important Acute appendicitis has been suspected in some But it is 
more impoitant that chronic duodenal ileus be placed in the differential diag- 
nosis of the more common afflictions producing upper abdominal distress It 
must be remembered that the chronic d)mamic type is secondary to another 
pathological process, and so it may be a coincidental finding at operation and 
ma}' be looked foi In Kellogg and Kelloggs scries of forty-one cases the 
diagnosis was made in only twenty-thiec pre-opeiatively, but the alert surgeon 
looks foi it and is lewarded 

Tieatment — Once the diagnosis has been established without question, one 
has at his disposal a conservative couise and an operative one 

The former is directed against ptosis, an attempt to relieve the stress on 
the mesenteric root It is, therefoie, of effect only in the cases of the arterio- 
mesenteiic dynamic type, and at best only in a palliative sense Holmes has 
expressed the opinion that the medical treatment will ‘ tax the skill and 
ingenuity ot even the most accomplished physician ” He lecommends pro- 
longed bed rest and ovei -alimentation in the visceroptotic group Others 
hav'^e recommended lest in a model ate Trendelenbuig position and the wear- 
ing of abdominal bmdeis and suppoits, thus combating the laxity of the 
abdominal musculatuie Massage of the alidominal wall and postural exer- 
cises may piove valuable A^ery frequent small feedings of a high caloric 
diet are acKantageous, with a rigid care of the colon offsetting constipation 
with mild laxatives The cure, however, is larely destined to be permanent 
and surgical tieatment will necessarily demand consideiation 
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Schoemaker has ^\arned that many of the patients, especially those where 
we find an associated red membrane, are of a functional type, which, instead 
of being improved, are definitely set back by operative interference Carslaw 
quotes Wilkie as sa}mg that he had decided to set the indication more 
stringent!} than he had up to that time reserving the operation to those cases 
wdiere there is definite fluoroscopical evidence of duodenal dilatation 

Operative intervention should not be attempted before the patient’s gen- 
eral condition has carefully been checked Wolfer calls attention to the possi- 
bility of the patients tolerating a rather high grade of obstruction and 
remaining m good physical condition Yet a sudden anatomical accident ma\ 
cause an acute exacerbation characterized by a severe toxsemia Other cases 
are extremely ill and wall tolerate but little surgical trauma For this type 
of patient repeated duodenal lavage wuth the Levine or Rehfuss tube is of 
distinct value To combat the toxgemia, the method of Dragstedt may be 
employed, which consists in the intravenous infusion of 500 cubic centimetres 
of Ronger’s solution every four hours for tw'enty-four hours Blood- 
chemistry studies previously referred to indicate that there is often a deficiency 
m the blood chlorides and possibly m the calcium Haden and Orr, wuth 
this m mind, recommend the infusion of sodium chloride 

Little of anything has been remarked in the literature about examination 
of the renal function Further investigation, by the methods now commonl)' 
m use, might pro\ e profitable in the pre-operative period, and perhaps might 
save the patient from renal embarrassment during the post-operative days 
Should jaundice be an accompanying factor, or gall-bladder disease be co- 
incidental, the lntra^enous administration of glucose and calcium may be 
advantageous, perhaps combined wuth insulin, to stave off a hyperglycsemic 
leaction 

The surgical indication should be set with great care 
The choice of the operation is in many cases a difficult one and should 
be governed by the etiology W J Mayo has said 

“If the small bands of adhesions found in one case can be productne of harm to 
one patient, how can we expect another w'lth similar s>mptoms to be benefited b3 the 
bands of adhesions which the surgeon forms to hold up a prolapsed organ’ How' 
much truth, and how much fancj, is wrapped up in the elucidation of this problem no 
one can saj Another group contends that thej are all neurasthenics That manj 
patients ha\e been benefited bj operation is beiond doubt, jet if one were to take the 
case histones and successful reports of treatment bj such mechanical therapj, and put 
them all in a hat to be picked out at random, one could not determine from the histories 
of the patients those who had been rehe\ed of sjmptoms bj operating for a mobile csecuni, 
lor mobihtj of the colon, for prolapse of the stomach, or e\en for mo\able kidnej ” 

In this statement, paradoxically Doctor Mayo emphasized the most vital 
point in determining the operative procedure The sjmptoms are caused by 
the chronic ileus but the etiologj of the obstruction is most complex and 
\aried 

In mam cases of the dynamic tjpe it is possible, after recognition of the 
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etiological process, to correct it With the tremendous variety of etiological 
processes, it is only natural that a wide variety of procedures has been recom- 
mended The intrinsic lesions are usually treated by a nutrient jejunostomy 
or one of the short-circuiting operations The latter will be discussed later 

In the extrinsic lesions the attack is to be diiected against the cause, and, 
m selected cases, combined with a short-circuit operation Gall-stones should 
be removed, bands of adhesions definitely producing a kink should be 
separated by sharp dissection In diseases of the pancreas causing duodenal 
stenosis one of the short-circuiting operations must be resorted to For 
obstruction m the first portion with gastroptosis, and with the superior angle 
normally placed, and free from pathology, except for kinking caused by the 
dragging of the stomach Beyea has recommended gastropexy His enthusi- 
astic reports were not corroborated by all workers, but there are also many 
reports of its application with good success Kellogg and Kellogg say that 
It IS particularly adapted when there is a roomy abdomen and a broad sub- 
costal arch Its advantages are that it is practically free from danger and is 
a simple procedure not likely to produce many adhesions 

The majoiity of operations in this group have been directed towards 
relief of the chronic arteriomesenteric type Division of the duodenum, with 
an anastomosis between the cut ends anterioi to the mesenteric root, has been 
suggested and, fortunately, piomptly forgotten Suture of the mesenteric 
root to the transverse mesocolon , Coffey’s suturing of the omentum to the 
abdominal wall , taking a reef in the gastrocolic omentum, have been advised 
if the transverse colon is prolapsed 

When the ascending colon is held in a position of hyperfixation by the 
hepato-duodeno-cohc band, Harris has advised that the band be divided and 
the hepatic flexure loweied In the event of a caecum mobile, with duodenal 
compression by the light colic artery, a light colpexy with plication of the 
caecum is usually done The latter procedure is designed to keep the caecum 
from prolapsing into the pelvis Bloodgood has reported a large series tof 
cases in which he resected the right half of the colon and caecum, combined 
with an ileocolostomy Most authors, however, believe this operation too 
radical 

For the so-called duodenojejunal kink, seveial procedures have been ad- 
vised The ligament of Treitz may he stretched or divided, the latter pro- 
cedure having been described by Freeman The jejunum may be fixed to the 
transverse mesocolon, so that it sweeps off to the left 

The short-circuiting operations are used in the cases of the adynamic 
type, and m those cases where either the stenosis cannot be alleviated or only 
partly so Gastroenterostomy of the posteromesocolic type has been done in 
many cases, with varying reports of success and failure From a physiological 
standpoint, however, it is always most advantageous in a short-circuit pro- 
cedure to have the anastomosis at the most dependent point of the dilated 
bowel In the adynamic ileus and in the cases of obstruction at the mes- 
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enteric root, as well as at the gastrojejunal junction, the procedure of choice 
anatomically is the duodenojejunostomy 

This operation, suggested by Barker m 1906 and Bloodgood in 1907, and first 
performed by Stavely one year later, Bartlett, in I 9 i 3 > reported duodenojejunostomy 
using a Murphy button to complete the anastomosis Ernst did the first successful 
operation on a congenital stenosis of the duodenum in an eleven-day-old child Large 
series have been reported by Wilkie (sixty-four cases) and Kellogg and Kellogg (ninety- 
two cases) The operation is facilitated by the fact that the duodenum is dilated, and, 
therefore, usually more easily accessible The transverse colon being raised, and some 
pressure' applied from above, will bring the duodenum well into view as a bulge m 
the mesocolon An anastomosis between a high loop of the jejunum is now made in 
the direction from lower right to upper left, which has been shown by Kraas to be the 
best to include the most dependent part of the duodenum Schmieden and Kraas also 
point out that, in order to obviate any possibility of stasis in the proximal jejunal loop. 
It IS best to also perform an entero -enterostomy, after the method of Braun 

In the case described recently by Beck, there was stasis in the ascending duodenal 
loop necessitating a second operation, at which time the duodenum just distal to the 
duodenojejunostomy was cut across, and both ends closed This procedure, however, 
IS not altogether free from danger, and m all probability will not become a method of 
choice 

Should chionic duodenal stasis be coincidental with a duodenal or gastric 
ulcer one is confronted with a somewhat difficult problem, for if one per- 
forms a gastroenterostomy or a gastric lesection, there will be an accumula- 
tion of the duodenal pancreatic and biliary secretion in the dilated duodenal 
segment as well as back flow from the pioximal jejunal segment Several 
authors have advised combining the procedure chosen for treatment of the 
ulcer with a duodenojejunostomy A case treated at this clinic with a gastric 
resection by the Polya Billroth II technic necessitated a subsequent duodeno- 
jejunostomy Kraas has suggested that in these cases the possibility of the 
backing up of chyme into the duodenum can be avoided by making use of the 
Y-anastoniosis suggested by Roux, in a termino-lateral gastiojejunostomy 
aftei lesection This might obviate such cases as described by Bloodgood 
in 1912 

For obstruction in the fiist pait the treatment should be apjji oximately 
the same as that for pyloric stenosis, lemoval of the cause, if possible, or 
pyloi oplasty, gastioentei ostomy or gastrectomy Foi the comparatively rare 
lesion in the second poition Kellogg has suggested the use of a duodeno- 
duodenostomy 

The post-opeiative tieatment should be caiefully earned out Wilkie has 
stiessed the importance of postural therapy, ■y/xr, the foot of the bed elevated 
In the immediate post-operative period the usual loutine foi gastric surgery 
should be followed Latei it is advisable that the patient wear a supporting 
belt, and be given exercises, etc , to stiengthen the abdominal musculature 

P} ognosis The prognosis depends on the etiology As in most cases a 
definite opeiatne proceduie can conect a mechanical defect, or, m the cases 
of the adj namic t\ pe, it is possible to aid the emptying of the dilated organ, 
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one IS led to believe the results of operative interference should he most 
gratifying However, the reports in the literature are not all over-optimistic 
Kellogg and Kellogg, in thirty cases of duodenojejunostomy, report eighteen 
as cured, nine as improved markedly, three unimproved Carslaw quotes 
Wilkie’s fifty-six followed cases, with twenty-three cured and eleven much 
improved 

The gist of the discussion is that the indication for the operative inter- 
ference will have to he set with the gieatest of care, and only after a careful 
consideration of the entiolog^’’ of the specific case The operations are not 
entirely free from danger Schoemaker has warned that in a certain pei - 
centage of the patients functional elements play an important role, and these 
people will not be benefited by any operatu'e measures 

SUMMARY AND CONCLUSIONS 

(1) There are two types of chronic duodenal ileus, one in which a definite 
mechanical obstruction to the passage of food thiough the duodenum may be 
tound, and anothei where it is lacking 

(2) It has been suggested that a classification be adopted according to the 
etiology, grouping the mechcinical obstructions iindei the term dynamic ileus, 
and the functional obstructions as ad}namic ileus Under these two headings 
the individual causes aie to be listed 

(3) The occurience of such cases is piobably gicatei than clinical experi- 
ence would indicate, but because of the variety in appearance, the lack of 
physical signs, difficulty in rontgenological demonstrations, the diagnosis, it 
is often missed Probably anothei factor is that it is not thought of or looked 
for, either in fluoioscopical examination of the stomach or at operation on 
the stomach 01 neighboring viscera 
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OPERATIVE MORTALITY IN INTESTINAL OBSTRUCTION 
By Fredbkick Ciiristopiiku, M D , and W Kenneth Jennings, AI D 

OI ]li\A\sr<>N, IlL 

UlOM nih IVANSTON IIOSI IT W \M> Till SOU flltt I STHIS IISH HISITl MHIICM SOIIOOI 

No APOLOGY need be oflfeied foi fiirthei study of intestinal obstruction 
Not only is the operative moitality evtiemely high (in the neighborhood of 
45 per cent ), hut inoi cover, theie seems to have been no impiovement in 
this mortality in the last thiity-five yeais Although the statistics of various 
clinics are not always stiictl}’^ compaiahlc because of the method of selection 
of cases, a consideiation of these figures gives an e\cellent idea of the gioss 
mortality Table I shows a moitalit}' m 2345 collected cases of 465 per 
cent This number includes 1,000 cases collected by Gibson'’ from the litera- 
tuie of 1888 to i8g8 which have a mortality of 432 pci cent Recently 
McIveU lepoited 335 cases fiom the ]\fassachusetts Geneial Hospital wuth a 
moitality of hut 31 pei cent J'his series, how'evei, apparently does not 
include paralytic ileus Othei figuies aic Brill,® 124 cases wuth 36 per cent 
mortality, Tuttle,'’ 150 cases wnth 50 pei cent moitality, Souttar,^” 3,064 
cases wuth only 32 pei cent moitality and Biaun and Woitman’^ 379 cases 
w'lth 39 pel cent mortality 


'lABin I 

Comparatioc operative mortality in intestnial ohstnirtioii at different dimes 


Clinic 

Cases 

Mortality 

EVANSTON HOSPITAL 

(lo-year period) Collected bv Christopher, F , and Jennings, W K 

127 

44 9% 

JOHNS HOPKINS HOSPITAL 
(lo-year period), Finney, J M T * 

217 

35 0% 

NEW YORK HOSPITAL 

(17-year period), Cornell, N W - 

218 

58 4% 

LOS ANGELES COUNTY GENERAL HOSPITAL 
(5-year period), Vidgoff, I J ^ 

266 

45 9% 

CHARITT HOSPITAL AND TOURN INPIRMARI , NEW ORLEANS 
(5-year period). Miller, C Jeff' 

342 

60 0% 

LEBANON HOSPITAL, NEW YORK 
(lo-year period), Koslin, I I ‘ 

175 

40 0% 

VARIOUS HOSPITALS 

Collected from the literatiiie 1888-1898 by Charles L Gibson" 

1,000 

43 2% 

Total 

2,345 

46 5% 


The piesent study is based upon 127 proved cases of intestinal obstruc- 
tion ocemnng at the Evanston Hospital in the ten-yeai peiiod from 1922 to 
1932 These cases weie opeiated upon by twenty visiting surgeons of wdiom 
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tive attended 79 per cent of the cases The relative operative mortality of 
the five men having the most cases is of interest and is shown m Table II. 

Table II 


Surgeon 

Cases 

Mortality 

A 

32 

25% 

B 

20 

45% 

C 

16 

50% 

D 

14 

43% 

E 

13 

84% 

15 surgeons 

25 

40% 


The commonest etiology at the Evanston Hospital was adhesions and 
following this in order of frequency came neoplasms, volvulus, paralytic ileus, 
incarcerated hernia, intussusception, mesenteric thrombosis, and miscellaneous 
This IS somewhat at variance with the incidence of etiology shown in 1,332 
cases collected from the lecent literature and including the Evanston Hospital 
cases In this senes (Table III) the etiology in ordei of frequency was 
adhesions, hernia, miscellaneous, intussusception, malignancy and volvulus 
In Mclvei’s series strangulated external hernia occuired moie fiequently 
than obstruction due to adhesions ’’ 


Table III 


Incidence of etiology of intestinal obstruction in different clinics 


Clinic 

Adhe- 

sions 

Hernia 

Intussus- 

ception 

Malig- 

nancy 

Volvu- 

lus 

Miscel- 

laneous 

Evanston Hospital 

46 

9 

9 

32 

14 

17 

Johns Hopkins HospitaP 

128 

50 

8 

26 

8 

25 

New York HospitaP 

no 

10 

36 

16 

16 

47 

Los Angeles County General 
HospitaP 

170 

49 

11 

22 

4 

8 

Charity Hospital and Tourn 
Infirmary* 

98 

96 

42 

17 

34 

55 

Lebanon Hospital® 

26 

60 

34 

10 

9 

30 


— 

— 

— 

— 

— 

— 

Total 

578 

274 

140 

123 

85 

182 


The mortality accoiding to etiology was studied in the Evanston Hospital 
cases and is shown in Table IV The highest moitahty was in mesenteiic 

Table IV 


operative mortality in intestinal obstruction at the Evanston Hospital 


Cause of Obstruction 
Adhesions 
Neoplasms 
\^oh ulus 
Paralytic Ileus 
Incarcerated Hernia 
Intussusception 
Mesenteric Thrombosis 
Miscellaneous 

Total 


Cases 

Deaths 

Mortality 

46 

13 

28 

2% 

32 

12 

37 

5% 

14 

7 

50 

0% 

12 

1 1 

83 

3% 

9 

7 

77 

7% 

9 

0 

22 

2% 

3 

3 

100 

0% 


2 

100 

0% 

127 

57 

44 

9% 
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INTESTINAL OBSTRUCTION MORTALITY 


thrombosis and paralytic ileus and the lowest w^as in intussusception and the 
cases due to adhesions In Table V is tabulated a series of cases from 
recently published statistics at representative clinics 

From Table V it will be noted that the percentage of mortality at the 
Evanston Hospital due to adhesions, intussusceptions, malignancy and vol- 
vulus w^as less than the average The operative mortality in intussusception 
w^as 22 2 per cent which compares \ery favorably with the general average 
of 44 7 per cent The mortality in the adhesions cases w^as 28 2 per cent as 
compared to the average of 42 o per cent On the other hand, the showing 
m hernia and in the miscellaneous cases w^as poorer than the average Of 
interest in this connection was the fact that m Mclver’s’^ series the mortality 
for strangulated external hernias w^as but 18 per cent in 147 cases 

Mere speed of operation did not seem to have a bearing in the Evanston 
Hospital Cases (Table YI ) It is quite possible, how^ever, that the cases 

T\ble VI 


Relationship of operating t'lne to mortality in log cases of intestinal 

obstruction {all causes) 


Operating Time 

Cases 

Deaths 

Mortality 

Under 30 minutes 

14 

6 

42 8% 

30 to 60 mmutes 

51 

17 

33 3 % 

Over 60 mmutes 

44 

17 

38 6% 

Drest condition w^ere operated upon most quickly 

In the fort3"-six 


cases of intestinal obstruction due to adhesions there w^ere previous operations 
m thirty-four cases (Table VII ) 


T\ble VII 

Types of preoious operations noted in forty-six cases of intestinal 
obstruction due to adhesions 

A Single operations 

.(i) Appendectomy I2 

(2) Pelvic operations ^ 

(3) "Laparotomy” 2 

(4) Cholecystectomj- 2 

(5) Herniotomy 2 

(6) Gastroenterostomy j 

(7) For intestinal obstruction i 

B Two operations 

(most recent noted first) 

(1) Hysterectomy, appendectomy i 

(2) Herniotomy, appendectomy i 

(3) Pelvic operation, "laparotomy” i 

C Xo operations j2 

\ppendectonues and pehic operations were the commonest offenders It is 
of interest to note m this connection that 68 per cent of Vidgoff’s^ cases of 
all t}pes of intestinal obstruction had had pretious operations In sevent}- 
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two of his cases there weie mid-line incisions and in 62 ]dci cent of these 
there had been opeiatioiis upon the female pelvic organs Twenty-four and 
two-tenths per cent of Millei’s^ cases and 400 per cent of Finney’s^ had 
had previous operations 

The earlier the diagnosis is made and operation carried out the lower the 
mortality This statement is graphically borne out in Tables VIII and IX 

1 ABI E VHI 

Relationship of operalioe morlaUly to the duration of symptoms before 


operation in cases of obstruction due 

to adhesions 


Duration of Symptoms 

before Operation 

Cases 

Deaths 

Mortahtj 

Under 24 hours 

4 

0 

00 0% 

24 to 48 hours 

10 

3 

30 0% 

Over 48 hours 

25 

9 

36 0% 

Not given 

7 

I 

14 4% 


1 AIlI E IX 


Relationship of operative mortalitv to duration of symptoms before 
operation in cases of intestinal obslruclion due to eohnilus 


Duration of Symptoms 
before Operation 
Less than 24 hours 
24 to 48 hours 
Over 48 hours 
Not stated 


Cases Deaths Mortahtv 
2 0 00 0% 

6 2 33 3% 

5 4 80 0% 

I I 100 0% 


The mortality in cases of intestinal obstruction due to external hernia was 
66 6 pel cent and 111 internal hernia 1000 jiei cent Death followed all 
three of the cases due to incisional hernias (Table X ) 


Table X 


Types of hernias causing intestinal obstruction 


External 

6 

Deaths 

4 

Mortality 

66 6% 

(a) inguinal 

2 

Deaths 

I 

Mortality 

50 0% 

(b) femoral 

I 

Deaths 

0 

A'lortahty 

00 0% 

(c) incisional 

3 

Deaths 

3 

Mortality 

100 0% 

Internal 

3 

Deaths 

3 

Mortality 

100 0% 


{a) ileum through omentum (previous hysterectomy and appendectomy) 
{b) ileum through mesenteiy of a Meckel’s diverticulum 
(c) not stated 


An attempt is made to appiaise the value of the various operative pro- 
cedures 111 Tables XI, XII and XIII The case for enterostomy is strength- 
ened by Table XI which gives an operative mortality of 33 o per cent In 
the cases due to volvulus (Table XIII) the mortality was less where 
enterostomy was not done In the intussusception cases (Table XII) the 
mortality was far less where the bowel was not opened 
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Ta-Blf XI 


Relationship oj operalue mortality to operative procedures in cases of 
intestinal obstruction due to neoplasms 


Type of Operation 

Cases 

Deaths 

Llortality 

Resection 

5 

2 

40 0% 

Resection and enterostomy 

4 

2 

50 0% 

Enterostomy only 

Ib 

6 

33 0% 

Enteroenterostomy 

2 

0 

00 0% 

Exploratory only 

2 

I 

50 0% 

No operation 

I 

I 

100 0% 

Table XII 



Relationship of type of operation to mortality in cases of intestinal 

obstruction due to intussusception 


Type of Operation 

Cases 

Deaths 

Mortality 

Resection 

2 

I 

50 0% 

Reduction of intussusception 

7 

I 

T t 

14 .■) /o 

Table XIII 



Relationship of operative technique to operative moitality 

111 cases of 

intestinal obstruction due to volvulus 



Procedure 

Cases 

Deaths 

Mortahtj 

Enterobtomy 

2 

2 

too oCc 

No enterostom\ 

12 

0 

4 J bSo 


BIBLIOGRAPHY 

*Finne\, J M T Surg G\uec, and Obstet,voI \\\n, p 402, 1921 
'Cornell, N \V Awals of Sorger\, aoI xcv, p 810, 1932 
‘ Yidgoff , I J Annals or Slrgern, aoI xcv, p 801, 1932 
‘Miller, C Jeff Ann\ls or Slrgeul, \ol Kxxin, p 91, 1929 
•’Koslin, I I Ann'als or Surgery, aoI xcv, p 821, 1932 
"Gibson, Charles L Axnals of Slrger\, aoI nnnii, pp 486, 676, 1900 
'Mcher, M A Arch Surg, so] nn%, pp 1089-1134, December, 1932 
'■Brill Annals OF Slrgfr'i, Aol Knnix, p 541,1929 (Quoted b\ Mclver ) 

"Tuttle Boston Med and Surg Jour,\ol 192,9 791,1925 (Quoted b\ Mcl\er ) 
’"Smittar British Med Jour \ol n, p 1000,1925 (Quoted bj Mcher) 

"Braun and W ortniann Der Damn erschluss, Berlin, Julius Springer, 1924 (Quoted 
In Mcher ) 


22 


337 



SARCOMATOID FIBROMA OF THE SKIN 

(PEOGRESSIVE AND BECURRING DERMATOFIBROMA) 

By Paul E McMaster, MD 
OF Chicago, III 

moM Till. DU iiiTMFST 01 suncFni 01 Tin Dvi\riisiTi oi ciiic^ao 

Sarcomata of the skin, although relatively rare, has been recognized for 
many years However, in 1924, DarieH described a distinct, separate, rela- 
tively benign, but progressive and recurrent neoplasm of the skin under the 
title, “Progressive and Recurring Dermatofibroma, or Fibrosarcoma of the 
Skin ” Since that time seveial similar cases have been studied and reported 
One additional case will be piesented in this article, making a total of thirty- 
nine such cases collected from the literature 

The distinguishing characteristics of this skin tumor are Single origin 
(moie rarely origin from two or three locations), usually located on the 
tiunk, firm, painless, nodulai m character m the early stage, becoming 
later, piotrudmg, pedunculated or cauliflower-hke masses, the giowth being 
away from the body and remaining freely morable over the deep fascial 
layeis, bluish-ied discoloration of the overlying skin, histologically somewhat 
similai to fibrosarcoma, but invading only the adipose tissue, and not the 
deep fascial layers, never metastasizing but recurrent if inadequately excised 

Following Dariei’s description of “Piogressive and Recurring Fibromata, 
or Fibiosaicoma of the Skin,” in 1924, Hoffmann," one year latei, made stud- 
ies of similar cases and called the condition “Deimatofibrosarcoma Pro- 
tuberans ” Still later, in 1929, Mosto^^ suggested the title “Dermatoneuroma, 
or Dermatoschwannoma ” 

Studies of this condition have been made fiom a leview of the hteratuie 
(see Table) and the case to be lepoited 

Table of Published Cases 

Case I — Doctor Kartsclier” male, sevent3 -one j'ears old Duration of disease — 
sixty J'ears A protruding nodular mass, the size of an orange, with an ulcerated and 
bleeding surface located on the abdomen No pain Recurred each time after three 
excisions Died of pneumonia 

Case II — Doctor Kartscher male, fiftj'-five j'ears old Duration of disease — six 
years Orange sized tumor, nodular and protruding with a pale red and shghth eroded 
surface located on abdomen No pain History of trauma Excised but recurred one 
and one-half years later 

Case III — Doctor Kartscher female, fifty-five years old Duration of disease — 
seven years Several nodules protruding from a plaque with reddish overlying skin and 
located on abdomen No pain Historv of trauma Excised but length of cure not stated 

Case IV — Doctor Pfeiffer"” female, sixtj'-one jears old Duration of disease — 
thirty-one years Protruding nodular mass, size of a fist, located on abdomen Some 
discomfort Excised but length of cure not stated 
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C^SE V— Doctor Pfeiffer male, t^\ent^-t\\o \ears old Duration of disease— fifteen 
A ears Protruding and nodular mass located on abdomen with reddish o\erhing skin 
No pain Excised three times after three recurrences 

Case VI— Doctor Pfeiffer female, fiftj -three jears old Duration of disease— two 
>ears No pain Protruding and nodular mass with an ulcerated surface located on 
abdomen Historj of trauma Excised but length of cure not stated 

C\cE VII— Doctor Coencm female, sixt%-one \ears old Duration of disease— ten 
jears Small nodule on shoulder Large ulcerated nodular mass located on thigh No 
pain Excision and no recurrence after three jears 

Case VIII— Doctor Coenen male, fiftj -three jears old Duration of disease— 
twentj -eight jears Nodular mass somewhat protruding located on abdomen and co\ered 
with bluish red OAerhing skin No pam Excised and no recurrence after eight years 
Case IX — Doctor ArzP female, fortj-fi\e jears old Duration of disease — fifteen 
jears An ulcerated, bleeding, protruding and nodular mass located on left breast 
Regional Ij mphadenitis Excised but length of cure not stated 

Case X — Doctors Kuznitzskj and Grabisch® female, fortj -three jears old Duration 
of disease — twentj -fi\e jears Ulcerated nodular mass fi\e centimetres in diameter 
located in region of right claiicle No pain Excised After fiie jears two small 
nodules recurred 

Case XI — Doctors Kuznitzskj and Grabisch female, twentj -eight jears old Dura- 
tion of disease — fifteen jears Seieral pea to walnut-sized nodules protruding from 
region of breast v ith bluish red OAerljing skin No pain Pectoral muscle adherent in 
tumor History of trauma Excised but length of cure not stated 

Case XII — Doctors Kuznitzskj and Grabisch male, tw entj -tw o j ears old Duration 
of disease — fifteen jears Nodular mass four centimetres in diameter located on left 
chest Overljing skin dark red Excised No recurrence after two jears 

Case XIII — Doctor Darier® male, fortj'-eight jears old Duration of disease — three 
jears Nodular and protruding mass the size of hen’s egg located on abdomen No pam 
0\erljing skin purple Treatment — Diathermj, radiotherapj , thermocauterj and excision 
Recurred after the first three Shortlj' after excision patient died of pneumonia 

Case XIV — Doctor Darter male, sixtj-se\en jears old Duration of disease — 
fortj -two jears Nodular protruding mass, the size of palm of hand, located in inguinal 
region 0\erljing skin reddish purple No pain Excision, with radiotherapj and 
diathermj , four times after recurrences Death from gangrene of leg 

Case XV — Doctor Daner female, fortj -three jears old Duration of disease — 
four jears Nodular tumor mass size of palm of hand located in left lower abdominal 
region 0\erljmg skin dark red No pain Excised Length of cure not stated 

Case X\Tl — Doctor Daner male, fortj -two jears old Duration of disease — nine 
jears Protruding nodular mass lo bj 20 centimetres located on abdomen 0\erljing 
skin red No pain Treatment — ^X-raj* Regressed temporarilj but recurred 

Case XV II — Doctor Lutz“ male thirtj-two jears old Duration of disease — ^nine 
jears Nodular protruding mass 9 bj 12 centimetres in left loin 0\erljing skin rose to 
In id No pam Excised Length of cure not stated 

Case XV HI — Doctor IVeidman’' male, twentj jears old Duration of disease — 
scAcn jears Nodular mass size of siher dollar located on upper thigh 0\erljing skin 
dark red No pain X-raj treatment and excision Length of cure not stated 

Case XIX ^Doctor Hoffmann male, fiftj -seAen jears old Duration of disease — 
fA\ehe jears Protruding nodular mass size of fist located on right buttock Bled once 
after trauma 0\ erlj ing skin reddish No pain Excised No recurrence after tA\ o and 
one-half j ears 

Case XX ^Doctor Hoffmann male, sixtj jears old Duration of disease — fiftj 
jears Ulcerated and bleeding nodular mass size of an apple on flexor surface of right 
wrist Slight pain History of trauma Excised No recurrence after one a ear 
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Casl XXI — Doctor Hoffmann male fortj-mne \earb old Duration of disease — 
three ^ears Protruding nodular mass the size of an apple in the subscapuhr region 
Overh mg skin blue-red Excised No recurrence after one ^ ear 

Case XXII — Doctor Scomazzond'' male fort\ -three ^ ears old Duration of dis- 
ease — 1\\ ent\ -three years Several protruding nodules on plaque located on right shoulder 
0 \erl>mg skm red to purple Treatment — X-ra> Some improvement then progression 
of disease 

Case XXIII — Doctor Daricr male, fortv-nine vears old Duration of disease — 
twentv-five vears Protruding walnut sized mass located in pectoral region Overljing 
skin violaceous No pain Treatment — Radium, no cure Excised No recurrence after 
two years 

Case XXIV — Doctor Senear et aP" female, fortv-nme vears old Duration of 
disease — twelve veais Several protruding nodular masses hazel nut to hen’s egg m size 
on lower right abdomen Overh mg skin ulcerated Treatment — X-ra3 and three 
excisions No recurrences after last excision, at two months 

Casi XXV — Doctor Senear, et al female, fiftv-nine vears old Duration of dis- 
ease — one vear Protruding and nodular mass on upper outer chest wall Overh mg skin 
dead glistening white, parth ulcerated and bleeding Excised No recurrence after 
two V ears 

Case XXVI — Doctor Kicss"* male, tw entv -eight vcirs old Duration of disease — 
two vears Nodulcir and protruding mass lo bv 12 centimetres in suprapubic region 
Ov'erhing skin telangiectatic Excised No rccurrcnct after nine months 

Casi XXVII — Doctor Willis'" female, fortv-hve vcirs old Duration of disease — 
twentv-four vears Nodular mass three centimetres in diameter on radial side of wrist 
Overh ing skin reddish-purple No pain Historv of trauma Excised twice, once for 
recurrence Length of cure not stated 

Case XXVIII — Doctor Willis female, fiftv vears old Duration of disease — one 
vear Nodular tumors left breast and back (Twelve jears previousb these had been 
excised but had recurred one vear before admission ) 

Case XXIX — Doctor Willis Author gives no case historv except there were 
nodular elevations langmg from one to five centimetres in diameter Diagnosis made 
microscopicalh 

Case XXX — Doctor Wilhs male fortv vears old Duration of disease not stated 
Ten nodules from two to ten centimetres in diameter located on abdomen Overh mg 
skm whitish Tumors removed from abdominal wall eight vears before but there was 
recurrence No treatment given 

CvsE XXXI- — ^Doctor Usher'" male, thirtv -three veais old Duration of disease — 
eight 3 ears Protruding and nodular mass in umbilical region Ov'erhmg skin reddened 
No pain Excised No recurrence after five months 

Case XXXII — Doctor Usher female, thirtv -five vears old Duration of disease — 
fifteen 3 ears Nodular protruding masses on right thigh abdomen and back Inguinal 
hmphadenitis from superficial infection of thigh lesion Overh ing skm bluish-red 
Biops3 done X-rav treatment caused a regression 

CvsE XXXIII — Doctor Lapa'" female fiftv 3ears old Duration of disease — five 
vears Protruding nodular mass 6 bv ii centimetres m inguinal region Overh mg skin 
dark red History of trauma Excision Length of cure not stated 

Case XXXIV — Doctor Mosto'“ male, thirtv-two 3 ears old Duration of disease — 
twenty years Five nodular and protruding tumors in inguinal region Ov'erhmg skin 
slightly eroded and cyanotic Biops3' Treatment or result not mentioned 

Case XXXV — Doctor Scolari" female, fort3’’-fiv'e 3'ears old Duration of disease — 
ten 3 ears Protruding chicken egg sized nodule on abdomen Overh mg skin reddened 
and parth ulcerated Excised Recurred in one vear 
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Casl XXX VI —Doctor Bezccin- male, forlj -eight \ears old Duration of disease— 
thirty -eight j'ears Many protruding nodules on chest and abdomen Overlying skin 
blue-red and ulcerated Excised but recurred in five months 

Case XXXVII —Doctor Bezecny female, thirU-one years old Duration of dis- 
ease — fifteen jeats Plaque fifteen centimetres m diameter with protruding nodules 
located on back Overlying skm red Excised radicallj Length of cure not stated 

Case XXXVIII —Doctor Bezecm female, thirt\-five >ears old Duration of dis- 
ease — three jears Protruding and nodular mass on abdomen and one on back Over- 
h iiig skill red Excised Length of cure not stated 

C\bE Report — White male, aged sixti-six, noticed two years before entering the 
Lnivcrsiti of Chicago Clinics a small, firm painless lump in the upper right abdominal 
vail This remained the size of a small cherrj until tvo months before examination, 
at which time it commenced to increase fairlj rapidh in size The overljing skin w'as 
not discolored at first, but became dull red There was no pain at any time, but the 
patient was conscious of the mass when he wore tight clothing His general health was 
excellent The patient w'as a healthi wdiite male who presented the followung positne 
findings A few carious teeth, right inguinal hernia and a w'alnut-sized mass in the 
upper right abdominal wall The skin overhing the mass was a dull reddish color 
The mass protruded shghtU and w'as composed of a nodule about three centimetres in 
d ameter and a smaller nodule attached on the medial side, less than one centimetre in 
diameter The wdiole mass was firm, not tender, but freeh movable over the underlying 
fascia There w'as no regional h mphadenopathj and no other skm lesions Wassermann 
W’as negatne 

The mass w'as w'ldelj excised, taking considerable normal tissue on all sides 
There has been no recurrence after eighteen months 

Pathological studies of this tumor revealed the follow'ing Gtoss — The mass was 

composed of two firm nodules, the larger measured three by two by tw’o centimetres, 
and the smaller, wdiich w'as attached to the larger, measured one centimetre in diameter 
The grow’th w'as located in the corium and was quite firmly adherent to the overl}mg 
skin but not attached to the deep fascia Increased resistance over the surrounding 
tissues W’as noted in cutting the nodules, and the surfaces made by cutting w’ere grajish- 
white and traversed by a netw'ork of fine, interlacing fibrous strands The tumor ap- 
peared to be definitely delimited from the subcutaneous structure, but m attempting to 
remove it, fine finger-like projections w'ere seen to extend into the surrounding tissues 
These w'ere easily broken The overlying skin w’as intact and discolored bluish-red, 
being a darker color on the papillary side The epidermis and tumor were separable 
Miaoscopical — The growth w’as situated in the corium and extended into the papil- 
lary lajer of the skin It penetrated the deeper tissues in finger-like projections which 

gradually frayed out in the adipose tissue (Fig i ) The cells composing the tumor 
W'ere mostly fusiform, quite denselj packed and arranged in w’hirls and radiating from 
centre points (Fig 2 ) In the peripheral portions the cells w’ere less densely packed 
and graduallj changed into normal tissue Blood-vessels w’ere present, but more numer- 
ous in the peripheral portions There was no thrombosis and some of the vascular spaces 
contained red blood-cells The grow’th extended into the papillary layer, w’hich w'as 
somewhat flattened, but the neoplastic cells were less dense here than deeper One 
section show’ed skin glands m the tumor near the periphery 

A stud} of the tumor under high-pow'er magnification revealed fusiform and ovoid- 
shaped cells containing dark-stained nuclei w'hich w'ere elongated, spind'e-shaped, ovoid 
and irregular (Fig 3 ) There was a moderate amount of agranular, pale-stainmg 
Cl toplasni Two mitotic figures were found after a careful search was made A deli- 
cate stroma of collagenic fibres w'as seen The larger blood-vessels w’cre lined bi 
flattened endothelial cells but in the tumor proper, smaller vascular spaces appeared 
to be, at least parti}, lined b} tumor cells Red blood-cells were present in some of the 
spaces 
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The overlying epidermis was slightly flattened but intact In two sections of several 
taken through the skin and underljnng tumor there appeared a larger number of chroma- 
tophores both in the cutis and epidermis than normal, but these were located in the more 
peripheral portions where the tumor cells had not invaded the papillary layer The 
chromatophores apparently had no relationship to the tumor as melanism was not found 
in the neoplastic cells Extravasated red blood-cells were found in the papillary layer 
(accounting for the skin discoloration) 

A Mallory connective-tissue stain showed a fine collagenic stroma throughout the 
tumor Weigert's elastic tissue stain revealed an absence of this tissue from the tumor 
proper, although there was some present in the peripheral portions as well as m some 
of the larger blood-vessels No atrophic or degenerated nerve fibres could be demon- 
strated 111 the tumor with a Freeman stain A fat stain showed the tumor cells ex- 
tending into the adipose tissue 

Studies of the lepoited cases and the one above reveal that the exact 
etiology of this condition is unknown Tiauma preceded only eight of the 
cases Heredity played no part Only one case was leported with a positive 
Wassermann, which, after vigorous anti-luetic tieatment, showed no apprecia- 
ble improvement in the neoplastic piocess 

The average age onset was thirty The oldest age of onset was sixty- 
four, while the youngest was seven The majoiity of cases occurred between 
the ages of twenty and forty-five Males and females weie about equally 
affected and the duration of the disease ranged from one to sixty years, the 
average duration being about sixteen years General health of the patients 
was excellent 

The significance of an abnormal numbei of chi oniatophores, which weie 
seen in the case leported here, as an etiological factor is conjectural It 
does not seem logical to assume that these tuuiois are of iiEeviis origin, as 
melanism has not been reported by previous obseivers and was not found 
in the tumor cells of this case In a study of this subject Masson’s^^ work on 
the origin of nsevi should be consulted, m which he states ntevi are of neuro- 
genic oiigm 

The patients first noticed a small, painless, firm nodule in the skin, most 
frequently located on the abdomen, less often in the inguinal and chest 
regions and rarely on the extremities and back No cases were reported with 
lesions on the head or below the thighs The overlying skin at first is 
usually noimal in color Gradually the nodule increases in size, often by 
the coalescence of new nodules, forming a plaque, or “mother tumoi,” rang- 
ing in size fiom a few centimeties to as laige as the palm of a man’s hand 
These plaques are not as a rule elevated but occasionally may protrude 
slightly Nodulai excrescences and piotubeiances develop on the plaque, 
langmg in size from cherries to large apples These may be single or multi- 
ple, small or laige, protruding nodules, and even laige pedunculated, or 
cauliflower-hke masses The plaque may take several yeais to develop, while 
the nodular outgrowths are more apt to increase rapidly in size within just 
a few months The characteristic feature, however, is that they grow out- 
ward, but never grow inward to invade the deepei fascial layers There was 
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one exception to this, Kuznitzsky’s® second case involved the underlying pec- 
torahs muscle 

Fiom the stait the tumoi masses are firm, painless, well defined, and 
dm mg the entire course lemain fieely movable ovei the underlying deep 
fascia They aie adherent to the overlying e])idermis 

Spontaneous legiession m si/e of some of the nodules has been noted in 
a few cases Also some softening has been noted m the nodu’es most 
likely due to hsemoirhage from tiauma, m the tumoi substance 

Although normal m coloi at fiist, the overlying skin gradually becomes 
discoloied, becoming daik bluish-ied At times however, especially in the 
laigei ones, the suiface of the protruding tumoi s becomes eroded, with re- 
sultant ulceration This is the result of mechanical rubbing of clothes and 
tiauma to the suiface Following the appeal ance of an erosion, spontaneous 
hajinoirhage of vatying amounts ma}' occur also tumor tissue may protrude 
through the eiosion, piesenting a daik led vegetating appeal ance Secondar} 
infection may supeivene on an eioded suiface and crusting of the lesion 
occur 

Regional lymphadenitis occuired in two cases but tins w'as an inflam- 
matory leaction follownng the infection of the tumoi and not a metastatic 
invasion The coincident or subsequent appeal ance of tumors of a similai 
natuie on other paits of the body has c<iused some sjieculation as to skin 
metastasis, especially as in Ushei s^" second case the patient had a lesion on 
the thigh, abdomen and back, respectnelv Rut from the lack of regional 
gland, skeletal oi visceral metastases and the usual unilateral location of 
these tumoi s, the evidence points more to sepaiate local stimuli producing 
the lespective conditions than to metastases 

Pain IS not present at any stage Discomfoit may follow the protiudmg 
tumors and the discharge, oi Aaiying amount of hiemoiihage may cause 
some inconvenience The geneial health of the patients is unaffected by the 
growths 

Pathological studies of the lepoited cases aie quite characteristic On 
gross examination one oi several nodules are seen, usually the lattei The 
size may var}'- from one oi two to seveial centimetres in diameter The 
tumoi s are located in the coiium The nodules cut with maiked resistance 
and show the tumoi to be firm, gra)'ish-wdnte and adherent to the overlying 
skin The cut surfaces aie traversed by a w’^eb-wmrk of intei lacing strands 
The tumoi appears to be definitely delimited but m attempting to lemove 
It fiom its bed, fine fingei-like piojections are seen to extend into the siii- 
lounding tissue (This explains the lecuirence aftei incomplete excision ) 
These extensions aie easily broken The tumor is quite firmly adherent to 
the overlying epidermis but can he sej^arated fiom it The ovei lying skin is 
usually discolored bluish-red and is smooth, often thinned and at times its 
continuity is interrupted by surface erosions This occuired in more than 
one-fouith of the reported cases If this occuis the tumor may piotrude 
through the skin in a dark hiemoirhagic vegetating mass Also, the undei- 
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lying tumor may be the seat of a var)ang amount of licemoiihage, thus 
changing the normal grayish-white color to a dark led hiemonhagic appear- 
ance With the skin intact a noticeable feature is the darker appearance of 
the papillaiy side, compaied to the superficial suiface of the epideimis In 
only one case was the tumoi attached to deepei fascia oi muscle (See 
Kuznitzsky’s second case ) 

Microscopical studies show the tumoi to be situated m the coiium ex- 
tending into the papillaiy layer The tumor cells penetrate into the sub- 
cutaneous adipose tissue in fingei-hke projections, giadiially fiaymg out as 
one looks into the deeper portions of the undeilying fatty tissue, illustiated 
m Fig I Undei low magnification the tumoi is composed of densely packed 
fusiform cells, arranged m whiils and bundles, as seen m Fig 2 The cells 
aie less densely packed in the peiipheral poitions of the growth ard giadually 
fade into noimal tissue Blood-vessels are piesent, but moie numerous in 
the peiipheral portions Theie is no thrombosis of the vessels and red blood- 
cells aie present in some of the spaces 

The tumor growth extends into the papillary layer, which in some legions 
lemains unchanged, in others flattened The tumoi cells in the papillary 
layer aie as a nile less densely packed than deeper The epithelium m some 
regions is thinned When the tumor protrudes slightly, the epithelium is, 
as a rule, not thinned, but m the larger pi oti tiding masses the ovei lying 
epithelium is apt to be flattened 

Normal glands of the skin are usually absent fioin the tumor pioper, 
but weie occasionally noted 

A detailed study of the fusiform cells reveals a dark-stannng nucleus, 
elongated, spindle-shaped, ovoid and irregular Theie is a moderate amount 
of agianular, pale-stammg cytoplasm An occasional mitotic figure is seen, 
but they are not numeious 

The vascular spaces aie for the most pait lined by flattened endothehel 
cells and occasionally contain led blood-cells A few of the smaller vasculai 
spaces appeal to be at least partly lined by tumoi cells 

A fine coliagenic stioma is seen between the cells This is well demon- 
strated by Mallory’s connective-tissue stain Weigert’s elastic-tissue stain 
shows this tissue practically absent in the tumor proper, but present in in- 
creasing amounts as one passes to the moie peripheral paits of the tumoi 
It IS also present m the larger blood-vessel walls Sections taken through 
the older, less actively growing parts of the tumoi leveal similar but less 
densely packed cells, less hypei chromatic nuclei and consideiabl} more col- 
lagenic inatiix 

Areas of myxomatous swelling have been desciibed but this is not a con- 
stant finding 

Complete surgical excision including a fanly wide zone of healthy skin 
and subcutaneous tissue has proved the only method of complete cure Vari- 
ous other types of treatment, such as radiothei apy , thermocauteiy, diatheimy 
and galvano-theiapy. have not resulted m cures The use of radiothei apy has 
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caused some regression m the nodules but recurrences have occurred In- 
complete surgical excision, leaving behind some of the finger -like projections 
into the subcutaneous tissue, have resulted in quite rapid recurrences, which 
IS one of the characteristics of the tumor Hence, for permanent cure, 
complete suigical excision followed by rontgenotherapy to mactiviate or de- 
stroy any of the tumor tissue remaining is the treatment of choice 

Since these tumors were first described seven years ago, a number of 
cases have been recognized and reported Hence the author believes with 
othei writers that the condition is probably fairly common Similar tumors 
have likely been removed and a pathological report of “fibrosarcoma” or 
simply “fibroma” has been letuined, without recognizing the true condition 
Hertzler® states that he has had twenty-two fibrosarcomatous tumors of the 
skin of the tiiink m twenty-five years However, as he stated, a capsule is 
present and metastases occur, the classification of these tumors under the 
heading of this paper is doubtful 

The author agrees with Scolard'^ that the title Dei matoneuroma, or Der- 
matoschwannoma should be rejected, at least until further evidence is offered 
m support of a neuiogenic oiigm In support of a fibroblastic origin, the 
tumors show considerable collagen formation with Mallory connective-tissue 
stain 

The term fibromata does not seem adequate to describe these tumors, for 
they aie not encapsulated, do invade the adipose tissue, and tend to recur 
following incomplete excision On the other hand, fibiosarcoma in the usual 
intei pretation suggests a malignant tumor which grows rapidly, invading the 
deep structures, producing metastases and often death Hence, because of 
these reasons and histologically showing sarcomatoid tendencies, but not 
the malignancy of a fibrosarcoma, the title “Sarcomatoid Fibroma of the 
Skin,” IS suggested 

SUMMARY 

(1) “Sarcomatoid Fibioma of the Skin,” being sufficiently descriptive 
and not misleading, is suggested as the title for this distinct clinical and 
pathological entity 

(2) The condition is slowly piogressive, not fatal, but recurrent if in- 
adequately excised 

(3) Complete and wide suigical excision, followed by rontgenotherajoy, 
is the treatment of choice 
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By Gordon McNeer, M D 
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CuiAisEOus changes as a result of arsenical Iheiapy, while infrequent, 
aie occasionally seen in large clinics This study lefeis especially to arsenical 
epitheliomas being based on thiee such cases, with an additional case of arseni- 
cal keiatosis 

Plutchinson^ is usually credited with the first observations of the lelation- 
ship betw'een aisenical therapy and cancel, although Pans,” in 1825, discussed 
this condition among tmhuiners and smelters Eiasmus Wilson, in 1868, dc- 
sciibed aisenical keiatosis in detail In 1900, 3,000 people developed aisenical 
deimatitis 111 IManchestei, England as a lesult of thinking beei which had been 
sw'eetened w'lth glucose containing arsenic Since 1920, the numbei of au- 
thentic lepoits of arsenical epitheliomas has doubled At that time MacLeocP 
lepoited fifteen cases, and Pye Smith has recently collected thirty cases 
Appaiently the amount of arsenic taken is not of fundamental significance 
Timbeilake'‘ discusses acute skin leactions which have followed the ingestion 
of a single dose of three drops of Fowlei’s solution In other cases the lesions 
have developed after only ten to thirty yeais’ use of this diug Hamilton’s’ 
case had been tieated wuth Fowlei s solution foi thiity yeais Of our patients 
the one wdio ingested the smallest total dose (hve drops daily for three weeks) 
suffered the most seuous consequences, wheieas the patient tieated wuth the 
gieatest amount of arsenic develo])ed merely keiatoses Semon'^ quotes 
MacLeod as saying that the average incidence of cutaneous manifestations is 
two yeais aftei ingestion of the chug Among 0111 four cases the shortest 
period of elapsed time w'as one and one-half yeais, the longest w'as seventeen 
years, and the aveiage latent peiiod w^as seven and one-half yeais 

According to Osborne,’ however, the chemical form of arsenic is of fundamental im- 
portance As a result of nncrochcnncal studies he has concluded that the quintavalent 
group, IS found in Fowler’s solution, has a predilection for ectodermal structures, such as 
skin, sweat glands, hairs, etc Epitheliomas therefore occui as a result of arsenic being 
deposited in the papillary and subpapillarj layers of the skin Osborne has further shown 
that the amount of arsenic quantitativelj’^ determined in the tissues is proportionate to the 
sererity of the dermatitis Muller® believes that there is an individual susceptibility of the 
mvoluntaiv nervous sjstein to similar concentrations of arsenic in the blood and tissues, 
a further indication that ectodermal structures other than skin are similarly affected As 
a result of their work on arsenical tumors in rats, Mejunkin and Gkrit” demonstrated 
the role of arsenic as an aid to the growth of tumors Ewing’” has described tlie close 
association of arsenic with the formation of acanthomas 

Three types of lesions may occm , deimatitis, keratoses, and epitheliomas 
Acute aisenical deimatitis leaves a browmish pigmentation wdiich may last foi 
yeais, at fiist accompanied by scales and fissures, numbness and tingling of 
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the part involved The keratoses affect mainly the palms and soles, extensor 
surfaces, elbows and knees, simulating closely the distribution of psoriasis 
Many of the lesions are small, flat, er 3 Thematous plaques Others are larger, 
one to two centimetres in diameter, raised and hard, showing marked thick- 
ening and change in the skin surface Some lesions are manifested by scales, 
fissures, and crusts, with rolled borders According to Adair a person afflicted 
Mith arsenical keratosis can be lecognized by palpation of the palms and soles, 
w Inch feel as though one were palpating many sharply pointed tacks piotiuding 
from beneath the epidermis 

Arsenical epitheliomas are as a rule grade I or grade I plus squamous-cell 
carcinomas They are of a low grade of malignancy as evidenced by keratini- 
zation and pearl formation Andrews^^ states they may also be of the basal- 
cell variety, both types of lesions occurring in the same patient Metastasis to 
lymph-nodes occurs very late m the disease In one of our patients the dis- 
ease has been present for at least fifteen years, but as yat there is no regional 
lymph-node involvement Sutton^^ has said that this form of caicmoma does 
not affect lymph-nodes, but m one of our patients with arsenical epithelioma 
of the right thumb, the disease metastasized to the right axilla, as proven by 
axillary dissection and subsequent histological stud}' Milch^'^ believes that 
arsenical epithelioma has a low grade of malignancy, stating that the arsenical 
factor producing the epithelioma may lead to early cornification and hence re- 
stiamt of giowth The histological picture is one of extensive infiltration of 
the cutis and subcutaneous tissues by columns of new cells, some of which 
he definitely within the l}mphatics 

The treatment of these lesions depends on the extent of the disease and 
the form encountered, and therefore the therapy m each case is an individual 
problem When limited to a dermatitis, sodium thiosulfate, injected intra- 
venously m amounts up to one gram daily for six days, has proven successful 
Bugg and Folkoff’"^ have reported one such case, and Halhday and Suther- 
land’^ others Keratoses respond fairly satisfactorily to low-roltage rontgen 
therapy, and radium applied as a bulb or plaque Fiequently, such methods 
leave merely a soft pliable scar Arsenical epitheliomas tax the ingenuity of 
both the suigeon and rontgenologist, if multiple lesions are encounteied 
IMilch reports a satisfactory two-year cure as a result of suigital excision and 
subsequent skin grafting of a typical squamous-cell carcinoma of the heel 
The case which presents multiple lesions is not so easily solved One of om 
patients had a lesion of the right hand so deeply ulcerated that amputation at 
the mid-forearm was necessar} When dealing mth the smaller lesions the 
elect! 1 C canter)' uas found of great value The low-voltage lontgen rays have 
proven to be one of out most valuable types of iiiadiation of the multiple 
lesions Adaii and Bagg’^’ have described the use of mustard gas in the treat- 
ment of arsenical keratoses and epitheliomas One minim of lo per cent 
mustard gas in absolute alcohol was placed on each of two lesions on the right 
aim and chest wall (Fig i ) In six Meeks theie Meie soft pliable scais, and 
111 tM'ehe months theie Mas no evidence of disease klany lesions so treated 
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in anothei patient likewise disappeared The use of mustard gas solution 
should therefore be added to the therapeutic armamentarium 

Prognosis as to life is favorable when dealing with arsenical epitheliomas 
because these lesions are of a low grade of malignancy In Case I the patient 
hist noticed the lesions on December 3, 1929, and our last examination on 
September 23, 1931, revealed no evidence of disease, a period of almost two 
yeais In Case II there were definite keiatotic lesions m 1916, but the diag- 
nosis of cancer was not established histologically until 1925 This patient is 
living without disease seven years later In Case III the patient first noticed 



Tig I — (Cise I) Showing the distribution of the lesions o\er trunk 
neck, and arms Arrow points to an ulcerated squamous cell epithelioma 
The lesions as a rule are quite superficial and ulceration does not take 
place earlj 

the lesions in 1925 and was latei found to have an axillaiy node involvement 
The featuie of this disease is the great multiplicity of lesions that develop, foi 
as one group is cured, a new crop appears elsewheie Being aware of then 
low grade of malignancy the therapeutist treats each new lesion as it appears, 
fairly secuie in the knowledge that the patient will survive many years 

Case Reports — Case I — A R , male, aged thirty-one j ears, white, single, ad- 
mitted to Memorial Hospital on December 3, 1929 This man had received thirty drops 
of Fowlers solution dailj for sin. months in 1912 In May, 1929 a small tumor near the 
anus was removed at the Walter Reed Hospital m Washington, D C , where the path- 
ological report was squamous-cell carcinoma In August, 1929, many small lesions 
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(c) Racluini emanation 16,000 nnllicune hours to the dorsum of the left liaiid , 12,000 
milhcune hours m all to lesions of the abdomen, right arm, calf, and shoulder 

(</) X-rajs Thice treatments of 900 r each, at 140 kv to thoracic lesions Five 
similar tieatments to the left neck, shoulder, thigh, and wrist 
(() Electro desiccation of lesions on the left hand 

roUoiv-nt > — ^June 28 1932 Manv of the lesions so treated were improved, but there 
was a definite increase in epitheliomas on the back, and a new ulceration near the old 
one on the left hand Noe ember 8, 1932, ulceration on the left hand had defimtelj in- 
creased and some form of surgical intere'ention must now be defimtel} considered 

Casl III — M D, evhite, married, male, aged thirtj-fivc eears, admitted to Memornl 
Hospital September 2, 1925 The patient had been taking medicine, chemicalle proe'eii 
to contain arsenic, since 1917 About January, 1925, he noticed on the right thumb a wart- 
hke growth, which grew rapidlj, becoming scaly and painful 

When admitted examination showed multiple areas of keratoses on palms and backs 
of both hands, right thumb, and soles of feet , an enlarged h mph-node in the right axilla 
The pathological report of the axillar\ node after removal was “stiuamous-cell car- 
emonn ” 

Ihe diagnosis was aisemcal keratoses and epitheliomas wnth metastasis to axillarj 
node 

The lesions on palms w'cre treated Januar\ 7, 1925, with radium emanation No 
evidence of disease bj Febriiarj 25, 1927 A surgical dissection of the right axilla removed 
the affected node wdiich later b\ histological studv was found to be the subject of 
squamous-cell carcinoma 

Radium emanation applied with the bulb was administered m fifteen treatments of 450 
milhcune minutes each on the lesions described above 

Follotv-up — Note on September 23, 1932, “None of the wartv lesions on the hand 
show malignant change The keratotic lesions have not responded satisfactorilv to treat- 
ment ” 

Case IV — A L, vvdnte, single, male, aged fiftv jears, admitted to Itlemorial Hospital 
September 4, 1929 This man had received arsenic therapj for aii'cmia in 1904 Several 
vears later he developed the lesions described below 

( 1 ) Scattered thicklj ov'er the back, palms of the hand'', and both surfaces of the feet, 
were numerous small lesions, the majorit3' being a few millimetres in diameter, reddish 
and not raised Others were one centimetre in diameter, showing marked thickening and 
changes in skin surface (2) On the left hand were two small ulcerated lesions, each 
about four millimetres in diameter 

No specimen was removed for histological studv as the lesions had not undergone 
malignant change Diagnosis — Arsenical keratosis 

Ticatiiunt — 'Radium emanation applied with the bulb, totalling 1,775 nnllicuri min- 
utes, to the hands and ankles Further radiation therapy bv this method was applied to 
the other lesions described above, using a total dose of about 8,000 milhcune minutes 
FoUoiu-iip — Last note on July 27, 1931, stated that the right foot and ankle W'ere 
decidedl}' improved, but not entirelj' healed Patient has since been extremelv uncooperativ e 
and failed all appointments 

Snimuaty — (i) Font cases are jaiesented One of aisemcal keratosis, 
and three of aisemcal epidermoid caicinoma combined with keratoses 

(2) The amount of arsenic ingested, while not fundamentally impoitant, 
has usually been laige, and has been taken ovei a long peiiod of time The 
quintavalent form is the type which produces keiatoses and epitheliomas be- 
cause of its predilection for ectodeimal structuies 

(3) Three kinds of lesions aie produced dermatitis, keiatosis, and epi- 
thelioma 
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(4) The epitheliomas grow slowly, aie of a low giade of malignancy, and 
but moderately ladio-sensitive Metastasis to the regional lymph-nodes occurs, 
but late in the disease, as exemplified 111 Case III Prognosis as to life is 
fairly good Recin rence and progi essive crops of lesions appear 

(5) Tieatment is a difficult problem It is frequently necessary to employ 
several therapeutic agents on the same patient Surgical excision can be but 
rarely utilized as theie are too many lesions to tieat As the lesions are usually 
superficial, the low-voltage X-rays 01 the mustard gas solution have given the 
best results in oui cases The radium plaques of 1,000 millicuiie hours applied 
to each lesion have also been of benefit 

(6) Frequent observation of the patient is of gieat importance 

The author is indebted to Dr Frank E Adair for helpful suggestions and for per- 
mission to report these cases 
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TRANSACTIONS 

OI TIID 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD MARCH 8, 1933 
The Piesident, Dr John Douglas, m the Chair 
THYROID NODULES IN THE LATERAL NECK REGION 

Dr John M Hanford presented a young woman because her disease 
was rare, because it exemplified one of the evei -increasing surprises encoun- 
teied m the neck, because clinically it resembled enlarged lymph-nodes, 
because the gross appearance at opeiation suggested a melanoma, because 
it emphasized the value of a biopsy before undertaking treatment of neck 
s\\ ellings when the diagnosis cannot otherwise be established This case was 
the first of a gioup of three with the same diagnosis m the files of the Pres- 
byterian Hospital They all came recentl}' within a period of twenty months 
when none bad appeared dm mg the manj' preceding years All were females 

Octobei 31, 1930, this young woman, then sixteen years of age, applied 
at the Vandeibilt Clinic on account of a swelling in the left side of the neck 
of some four yeats’ diuation She was born and had always lived in New 
York City Two sisters had enlarged thyioid glands which subsided under 
medical caie She herself first noted thyroid enlargement at the age of 
eleven, which remained constant until it slowly decreased at the age of six- 
teen But she noticed that the lateral neck swelling increased as the goitre 
deci eased Pam m the left eai finally bi ought her to seek medical aid She 
has never had symptoms suggesting hyperthyi oidism Her history and 
previous state of health were otlieiwise unimportant She was a slender, 
thin, delicate-appearing girl with continued moderate tachycardia, with a 
simple, smooth, adolescent goitre of small size and with a group of nodules 
in the left side of the neck, beneath and behind the sternomastoid muscle 
These nodules vaiied in size from one to thiee centimetres in diameter, were 
movable, discrete and rounded, not ver}^ firm and not veiy tender They 
extended from just below the mastoid process to the middle of the clavicle, 
corresponding to a chain of deep and posterior cervical lymph-nodes Thej’- 
were sepaiate fiom the thyioid gland They weie less firm than most tuber- 
culous nodes, but suggested rather the relatively soft nodes often seen in 
Hodgkin’s disease Except foi the small goitre and the moderate tachycardia, 
there were no signs of hypei thyroidism The general physical examination 
was otherwise essentially noimal 

Laboratory studies showed the urine and a complete blood count normal , 
the Wasseimann test negative, the basal metabolism test, minus 10 per cent 
X-rays showed no evidence of calcification in the neck or chest, no mediastinal 
shadows, no evidence of substernal thyroid tissue, and showed the lung 
fields clear 

November 8, 1930, two of the nodules fiom the lower part of the neck 
weie removed They were thought then to have been lymph-nodes The 
striking finding was a blackish appearance of the nodules, subsequently found 
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to have been due to hsemorrhage in the nodules They were moderately firm 
but not hard Each was encapsulated and beneath the capsule were deep 
purple areas They averaged 2 5 centimeti es m diametei On cut section 
they were found composed of model ately firm white tissue with extensive 
areas of soft purple tissue apparently haemorrhagic In one or two places 
were cystic spaces filled with dark, red fluid The microscopic picture was 
essentially that of an adenoma of the thyroid gland with haemorrhages into 
some of the acini, large areas of degeneration and areas of haemorrhage in 
the stroma No lymph-node stiucture was seen Doctoi Stout commented 
on the slides as follows The pioblem is to decide whether this is the primary 
growth of a remnant of lateial thyioid 01 whethei it is a metastasis from a 
growth in the thyroid gland itself Apparently noinial thyroid tissue has 
been known to metastasize There is nothing m these slides to suggest that 
these are metastases in lymph-nodes He concluded, theiefore, that these were 
primary growths from remnants of the lateral thyioid anlage 

A radical excision of all the appaient disease was made November 25, 
1930 All of the disease was lemoved except a possible nodule which lay 
behind the innominate vein too inaccessible for removal , but this is merely 
suspicion The incision extended from the mastoid piocess downward nearly 
to the middle of the clavicle and then cuived foiwaids towards the mid-lme 
The nodules were very numeious and weie placed along the internal jugular 
vein and out in the posteiioi tiiangle of the neck They were removed en 
masse with the vein sheath and with the fatty and the areolar tissue in which 
they lay Efforts weie made to pieseive the accessoiy nerve and the muscular 
branches of the ceivical plexus 

The post-opei ative course was satisfactoiy During the two years since 
the operation, she has lepoited to the Follow-up Clinic at intervals She has 
presented a slight diffuse thyioid enlargement with no evidence of hyper- 
thyroidism A short couise of iodine tieatment had no effect She has been 
well but under-weight and 1 athei pale When last seen she had slight thyroid 
enlargement and theie was a three-quarters centimeti e firm nodule which 
appeared as if it lay in the left lobe of the gland The trapezius muscle is 
not paralyzed nor atrophic The scai is slightl)'' widened and ridged 

The othei two patients mentioned above weie fifty-two- and fifty-nine- 
year-old women One had had the lump in the neck for sixteen years at 
least, the other for twenty-five yeais The latter presented a large visible 
mass of very large lound nodules in the lowei part of the neck Both were 
treated by radical excision and have done well since operation These two 
patients did not show the extensive hasmoirhages and blackish discoloration 
of the young woman’s nodules The micioscopic pictures were those of 
thyroid adenomata 

Dr William Barclay Parsons said that these cases of Doctor Hanford 
were all cases with lateral abeirant thyioid tissue Abeiiant thyroid tissue 
may be found in othei situations If one considers the base of the tongue 
and the thyroglossal tract as abnoimal sites for thyroid tissue, in spite of 
their normal embryological lelationship to the thjToid, then thyroid tissue 
heie, as well as the moie infiequent sepaiate and distinct inti athoi acic masses, 
must also be kept in mind The thyroid tissue in these situations is of con- 
sideiable impoitance when hyperthyroidism peisists following the ordinary 
partial thyi oidectoniy In view of the fact that the histological composition 
of abeiiant thyroid tissue is fiequently of the papillary type, and that 

355 


car- 



NEW YORK SURGICAL SOCIETY 


cinoma is felt to follow adenomata composed of this cellular arrangement, 
one IS forced to consider the relatively great danger of carcinoma in any 
of the tumois of aberrant thyroid tissue Cattell, of Boston, reported before ' 
the meeting of the American Medical Association in June, 1931, thirteen 
cases of tumors of the lateial abeiiant vaiiety m which there were two adeno- 
carcmomata and five with invasion of the surrounding muscles, indicating 
the relatively high frequency of carcinoma in these tumors 

TUMOR OF THE CAROTID BODY 

Doctor Hanford presented a man of twenty-six years who applied for 
treatment in December, 1931, with the history of a swelling m the left side of 
the neck of four years’ duiation He thought it followed a sudden wrench 
of the neck at w'ater polo At first he had a vague sense of something wrong 
A gradually mci easing swelling developed with occasional slight variation in 
size He described it as a hard lump He had no pain, tenderness nor sore- 
ness at any time and his general health had been veiy good throughout 
There had never been any sensation of throbbing in the swelling There w'as 
nothing to suggest any focus of infection except large, irregular tonsils with 
very raie sore throat The famil)'^ history and past history w'ere not 
noteworthy 

He was a well-developed healthy young man with no abnormal findings 
of consequence except the neck swelling There Avas a moderately visible 
prominence in the upper part of the left side of the neck There w^as no 
visible nor palpable pulsation in the sw'elhng The skin appeared and felt 
normal and w'as freely normal over it On palpation there w^as a sense of a 
deep, firm, non-tender mass of ovoid shape, located wdiere one commonly 
finds enlaiged firm upper deep cervical lymph-nodes mostly beneath the 
sternomastoid muscle The outline of the mass w^as rather easily defined in 
front and behind but not so the uppei and loiver poles It ivas thought to 
be somewhat nodular It Avas slightly movable but the observation Avas not 
made as to whether it, like other carotid body tumors reported, Avas immova- 
ble in a vertical direction As a diagnosis point, this absence of vertical 
mobility is not of much value because so many of the firm sAvelhngs Avhich 
might be confused Avith it are hkcAvise immovable in vertical directions because 
of adhesions to the carotid sheath and to the muscle 

It measured about five by four centimeties in size Theie Avere a fcAV 
small lymph-nodes in each posterioi neck triangle A complete blood count 
and urine were normal 

With a diagnosis of tuberculosis of uppei deep cenucal l)rmph-nodes, 
operation AA^as performed in December, 1931, at the Presbyterian Hospital, 
New Yoik There Avas something unusual in the appeal ance of the tissue 
at the start Aftei isolating the internal jugular vein and retracting it back- 
Avards it became appaient that theie Avas a mass deep to the common carotid 
artery at about its bifui cation and above it The tumor Avas surrounded by 
many blood-vessels, mostly laige A^eins, and a good deal of venous oozing 
followed the blunt dissection Avhicli sepaiated it fiom the surrounding tissue 
The lower part of the tumor AA'^as coveied by the junction of the common 
facial-ranine trunk Avith the internal jugular and below this by the bifurcation 
of the common carotid artery The tumoi Avas apparently surrounded b)’’ 
a capsule and at no place Avas there any suggestion of its iiiA^asion of sur- 
rounding stiuctuies outside of the supposed capsule, but at the upper pole it 
AA'as attached to the supenoi constiictoi of the pharynx 01 to the fibrous 
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tissue aiound it by a dense coid one-half centimetre ni diametei and about 
one centimetie long This cord was piesumably made up of connective tissue, 
but had sufficient body to it to make one suspicious of its peihaps containing 
tumor tissue The accessory neive was seen and spared The hypoglossal 
neive ran superficially to the upper pait of the tumor and was preset ved 
The vagus nerve was also isolated and spaied The external carotid artery 
was divided in order to give bettei oppoitumty foi the removal of the lower 
pole of the tumor At the end of the opeiation theie was a most striking 
pulsation of the bulb of the common carotid where the external had been 
ligated The extreme vascularity with dilated veins and pi of use number of 
veins was explained simply by the piessure of the tumor upon the surround- 
ing vessels After marking the incision-site on the skin with a streak of 
methylene blue, well below the level of the nei ve to the lower lip, an obliquely 
hoiizontal incision was made thiough skin, platysma and deep fascia An 
upper and lower flap were reflected The sternomastoid muscle was retracted 
backwards The internal jugular vein was isolated and retracted backwards 
The common facial-ranine trunk was divided between ligatures The external 
carotid artery was divided between No 9 silk ligatures and the tumor then 
carefully dissected out largely from below upwaid The internal carotid 
artery was retracted backwards This gave excellent exposure so that the 
final steps of removal pioved easy by sharp and blunt dissection There was 
considerable oozing so that a goiti e-tube was left in the wound emerging at 
the anterior angle Di Arthur Purdy Stout, to whom the specimen was sub- 
mitted for study reported that 

The tumor filled all the criteria of a paraganglioma of the carotid body, in spite 
of the fact that no chromaffin granules could be demonstrated in the tumor-cells Menet- 
rier reports that it is rare to find them in paragangliomas from the carotid body although 
they are frequently found in suprarenal tumors In 1927, Aperlo and Rossi (Gin Chtr , 
vol xw, p 26) collected 114 cases of carotid-body tumors, all of which were probably 
paragangliomas, although called by many other names Ninety-six were removed at 
operation Of these twenty-three died shortly after operation, eight were known to 
have had reappearances and fifty-nine showed no evidences of return at varying periods 
after operation Only three cases have been known to metastasize, the common site 
being the regional lymph-nodes 

Diagnosis — Paraganglioma of the carotid body 

The patient recovered leadily from the operation and has been well up to 
the present time (March, 1933) He has had no evidence of persistent 
neoplasm and no paralysis of the hypoglossal nor of the accessory nerve 

The diagnosis before operation 111 these cases piobably will not frequently 
be made but the eaily opeiative findings aie often so typical as to lead to 
immediate diagnosis The rathei high mortality in the past has been due to 
two mam factors, judging from the reports One is the failure of the 
operator to define the gross pathology and to extricate the mass in a delib- 
erate anatomical dissection and the othei the immediate occlusion of the 
common 01 internal carotid aiteiy with its known dangers If such an 
occlusion be found necessary, it should be made in two or three stages Post- 
opeiative radiotherapy is not thought necessary where complete removal is 
thought to have been achieved 

Dr Charles E Farr stated that carotid body tumors were extremely 
raie According to Rankin and Willbrock (Anxals or Surgery, vol xciii. 
No 4, p 801, Apiil, 1931) only twelve cases had been seen in The Mayo 
Clinic Bevan, 111 1929 (Surg, Gynec and Obst , vol xhx, p 764), reported 
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one case and tabled 133 cases from the liteiatuie, with 35 per cent mortality 
and piactically 9 pei cent lecuiience Sullivan, m 1927 (Surg, Gynec and 
Obst, vol xlv, p 209), leported two cases, WinsW (Annals or Surger\, 
vol Ixiv, No 4, p 257, September, 1916) leported tw'O cases, and Mix and 
D’Aunoy-Rigney leported one case in the American Journal of Surgery 
(vol xni. No 3, p 529, September, 1931) 

Ewnng states that the carotid-bodj' tumors usually arise about puberty, 
increase slowly, growmig upon and behind the bifurcation of tbe carotid The 
vessel IS often inclosed, compressed 01 invaded by the tumor 

The diagnostic point, according to Ewnng, is that these tumors can be 
moved laterally but not verticall)' They may be present m the pharyngeal 
w^all, they may um up to the skull 01 dowunvard Most of them are rounded, 
lobulated and encapsulated, but rupture of the capsule may occur They 
ma}^ be firm 01 soft, may pulsate or give a bruit They may be vascular or 
grayish-red or slightl}’' biowmish from chromaffin substance in the specific 
cells The growth is exceedmgl}’^ slow, lasting even up to thirty years Enu- 
cleation IS usually possible and successful Local recurrence and local lymph- 
node involvement are seen occasional!}' but generalized metastasis is not seen 
The micioscopic examination is that of aheolar peiithehoma 

Doctor Fair described two cases from the surgical service of the New' 
Yoik Hospital, the only ones apparently recognized m the entire history of 
the hospital He stated, incidentally, that no case had ever been recognized 
at St Mary’s Hospital for Childien In the records, according to Sevan, 
one patient of seven and one of nine years of age have been mentioned 

Doctor Fan’s first case was a single girl, tw'enty-seven years of age, wdio 
entered the New' York Hospital, June 13, 1923, and w'as discharged June 21, 
1923 The grow'th w'as m the light side of the neck and had been present 
three 01 foui yeais, w'lth some pain and tenderness for a few' months Exci- 
sion W'as pel formed on the basis of a tubeiculous node but a carotid bod} 
tumor W'as diagnosed as soon as the field was exposed The operation w'as 
difficult and bloody The vessels did not have to be ligated The tumor w'as 
thiee and a half by tw'o by tw'O and a half centimeties Recovery w'as 
uneventful She leceived X-ray treatment and lemamed w'ell for several 
years, w'hen she disappeared from view' The microscopic examination 
show'ed a perithelioma of low'-grade malignancy 

The second case fiom the New' Yoik Hospital seivice occurred in Janu- 
aiy, 1933, on the service of Dr Geoige Heuei, the opeiation being performed 
by Doctor Meagher This w'as a mairied w'oman, foity-nine years of age, 
W'ho had had a growth in the left side of the neck for about four years The 
diagnosis of tuberculous node w'as made as there w'as a distinct family history 
of tuberculosis and a doubtful past histoiy of tuberculosis of the lungs The 
husband suffered from paresis This patient had a Horner’s syndrome and 
a diplopia The mass in the left neck w'as approximately twelve by six centi- 
metres It W'as not distinctly in the bifui cation of the carotid but rather 
behind it It extended upw'ard behind the styloid piocess of the temporal 
bone and w'as so adherent to the base of the skull that complete removal 
W'as impossible 

The microscopical picture w'as that of a perithelioma of the carotid body 
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It was essentially of a malignant type and prone to recurrence This diag- 
nosis was confirmed by Dr James Ewing X-ray treatment has been insti- 
tuted and will be carried out m the endeavor to destroy the remnants of the 
growth and to prevent recurrence 

Dr Edward W Prterson said that he had operated upon a case of 
carotid body tumor several years ago The condition was suspected before 
operation, as there had been a painless tumor for some years, which had 
increased m size rather rapidly during the previous year The growth was 
about the size of an English walnut, and during the operation unconti ollable 
haemorrhage from the substance of the gland made necessary the ligation of 
the common carotid artery Six hours later there were no evidences of 
paralysis but ten hours later there was a complete hemiplegia of the oppo- 
site side Cerebral softening followed and the patient died about four months 
later The pathological report in this case showed the growth to be highly 
malignant and rapidly growing 

Doctor Peterson felt that if the carotid body tumor could not be removed 
without ligation of the internal caiotid or the common carotid arteries, that 
it was better to follow the suggestion of Bevan and treat the case with radium 
The majority of the cases show a low degree of malignancy and respond to 
radiotherapy 

Dr Franz Torek said he had seen only one case of tumor of the carotid 
body on which he operated over twelve yeais ago It was similar to Doctor 
Hanford’s m that he did not make the diagnosis before operation , his diag- 
nosis had been aneurism because strong pulsation was felt on all sides of 
the tumor It differed from Doctoi Hanford’s m that it was soft Another 
difference was that the operation was quite difficult, notwithstanding the 
fact that the tumor was smaller, being only about one inch m diameter It 
seemed it would be necessary to tie off the common carotid artery and the 
internal carotid, but this was avoided by careful dissection requiring removal 
of portions of the outer coat of the arteries The internal jugular vein had 
to be lesected with the tumor After the operation there was a slight adduc- 
tor paralysis which lasted three months The patient is now in perfect 
condition 

Doctor Hanford, in closing the discussion, said that he was inclined to 
disagree with Doctor Peterson about leaving m the tumor if the carotid 
artery had to be ligated for its removal, for he believed that if the tumor 
could be removed by ligating the carotid artery, it would be better to do 
this by multiple ligations rather than leave the tumor m That meant two 
or three operations but it was perfectly feasible Most of these tumors are 
not malignant and one should try to get them out without doing too radical 
an operation but removing all the tissue that is available 

CALCIFIED CYST OF THE LIVER 

Dr John M Hanford presented a man, fifty-two years of age, who first 
came under observation in August, 1928, at the Presbyterian Hospital He 
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was a forty-nine-year-old tailoi who was boin in Ital}' He came to the 
United States at the age of twenty-two In the preceding April he had 
developed weakness, loss of weight, a sense of fullness in the upper abdomen, 
dyspnoea and swelling of the legs Aftei extraction of the teeth for neuralgia, 
he became weaker and finally four months after the onset of these symptoms 
applied for treatment At this time the important ph^'sical findings were the 
following Tempeiatuie, pulse and blood-piessuie weie normal He looked 
sallow but not jaundiced The lungs weie clear Theie was a definite slight 
bulging to the light, of the lowci cliest and upper abdomen The mid-lme of 
the abdomen was slightly convex towaids the right The liver edge was felt 
two centimetres below the costal maigm and besides there was a stony hard 
mass, apparentl}'' a pait of tiic liver, piojectmg into the epigastrium There 
was pitting on pressure of legs and ankles 

The laboratory findings m geneial \\ere normal Gastro-intestinal X-ray 
study was normal except that a laige, lounded shadow with a dense thick 
margin was seen in what coricsponded to the middle half of the hvei, below 
the middle of the diaphragm The X-iay leport stated that it had the appear- 
ance of a large cj'st of the hvei, wnth calcified w'alls 

At operation, August 15, 1928, the iu'ei presented a large globular hard 
mass occupying almost the wdiole of the left lobe and pushing the right lobe 
dowmw'aid and to the light The wall of the extrahepatic part of the mass 
w'as stony haul yet resilient enough to make the mass feel cystic The gall- 
bladdei and ducts were made out normal Asi)iration of the cyst yielded a 
minute amount of yellowish amoiphous material A scalpel w'as passed into 
the cyst along the needle The opening w'as enlaiged by breaking off some 
of the calcified wall The contents consisted of some 500 cubic centimetres 
of yellowush, gteen and biowm gelatinous semi-sohd, amorphous material 
wuthout odor This w'as scooped out W'lth a tablespoon The large solitary 
cavit}'^ did not collapse aftei emptying The inteiior looked shaggy and 
appealed to consist largely of fibrous tissue lining the rigid calcified wall 
In the uppei postciioi part of the cavity theie w'as a lecess extending upw'ard 
in fiont of the light crus of the diaphiagm Aftei irrigating the cavity it 
was lightly packed wnth gauze 

Stained sections of the cj'sl contents show^ed many leucoc3des, about half 
of which w'^ere polymorphonuclear, many fat dioplets and cholesterol crj^stals 
Many large, lound cells lescmblmg endamoeba cob w^ere seen No booklets 
nor scolices w^ere seen The tissue diagnosis w'as simply necrosis of the liver 
Ordinaiy cultuies of the cyst contents w^ere steiile Examination of the 
stools levealed no ova noi paiasitcs 

After the operation the dischaige fiom the cavity became very bile-stained, 
liquid and profuse On leaving the hospital four wrecks after the operation, 
the cavity measured 350 cubic centimetics Sci apings from the lining of the 
cyst were examined , no pi otozoa and no cause f 01 the cyst w'^ere found 

Six months after the operation, in February, 1929, the dischaige w^as less 
profuse, moie j^ellow and moie mucoid The more he ate and diank the more 
discharge appealed X-ray shoAved the cavitj^ slightly smallei Much hard 
calcium was felt within the caAuty b}’’ means of a piobe A 3’^ear after the 
operation he felt generall3^ w^ll but not able to wmrk He continued to use 
a tube diain which he changed twuce a da3’^ The amount of discharge w^as 
about 120 cubic centimeties in twent3'-foui hours The cavity measured 
about thirty cubic centimetres 

In March, 1930, some twent3’^ months aftei operation, the discharge per- 
sisted in small amounts , the cavit3f measui ed about twent3'-five cubic centi- 
meties, the depth of the calcium-lined tiack (01 In^ei fistula) measui ed twelve 
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centimetres, and X-rays showed decrease in the size of the calcium shadow 
It was thought that spontaneous closure of the tiack was unlikely because of 
the dense plaques of calcium lodged in its wall He was then re-admitted 
for further study as to treatment The gieat need appeared to be lemoval of 
calcium so that the track might heal by granulation His chief complaint 
then was pain in the right trapezius region Installations into the cavity of 
acetic-acid solution, a 7 pei cent solution, weie instituted The washings 
weie found to contain calcium, and the calcium m the track felt softer after 
three weeks of this treatment The acetic-acid tieatment was continued for 
a time, although it caused gieat inciease of the right suprascapulai pain 

Two years aftei the operation the patient returned for the first time with 
a smile and saying he was better The discharge was only about thirty-five 
cubic centimeti es a day , the opening in the abdominal wall was small, admit- 
ting a small rubber tube , much calcium was still felt within 

Two and one-half years aftei the operation, when the biliary mucoid dis- 
chaige had 1 cached a still smallei amount, he noticed that occasionally, on 
rising, he spat up a little bittei yellow fluid just like that m the discharge 
This condition continued several months until about three yeais after the 
operation when, one day, he came to the hospital in great distress due to 
coughing and raising much yellow, bittei sputum He was asthenic and had 
a very low blood-pressure He was le-admitted for study Chest X-ia3^s 
showed evidence of infiltration aiouiid the light lower bionchus and its rami- 
fications just above the light half of the diaphragm Methylene blue injected 
into the abdominal sinus was coughed up in the sputum on the following 
day Bronchoscopy levealed distinct ledness of the bionchial mucosa in the 
right lowei lobe Lipiodol instilled into the right lower lobe was demon- 
strated in the liver cavity by X-iay, five days latei There appeared to be 
adequate evidence theiefoie, to establish the diagnosis of a hepatopulmonaiy 
fistula which had foimed after the cyst contents found almost complete 
obstruction at the abdominal outlet 

The theiapeutic indications were to reestablish free drainage through the 
abdomen and to remove calcium with the hope of subsequent granulation and 
healing of the hvei cavity The fear of heemorrhage deterred from attempt- 
ing excision 

October 16, I93'i, three and a quarter yeais after the first opeiation, 
the second operation was made This consisted of excision of the fistula 
opening, of partial excision of the liver opening, of the removal of all accessi- 
ble, safely removable calcium plaques, and finally, of the application of the 
high-frequency coagulating cuiient to all lemaining plaques with the purpose 
of inducing necrosis in then soft-pait beds, and their ultimate separation and 
removal The hope of healing rested on the presence of granulation tissue 
seen between the plaques 

The day following opeiation, subcutaneous emphysema was quite marked 
111 both sides of the lowei part of the neck, most marked in the left supra- 
clavicular region An is thought to have enteied the mediastinum fiom the 
abdominal wound, through the diaphragm, and thence up to the neck By 
the sixth day aftei operation, the emphysema and the bile m the sputum had 
disappeaied, the cyst cavity measuied twenty-five cubic centimetres, and he 
felt impioved During succeeding days numerous pieces of calcium were 
lemoved from the uound uhich daily received a pack of so per cent silver 
nitiate solution, designed to cause sloughing awa}’' of the plaques This 
caused sloughing of soft tissue and of plaques both Five u eeks after opera- 
tion the tiatk was puddled frequently everr dar with 2 per cent lactic-acid 
solution With the idea of lemovmg the calcium 01 calcium lactate At this 
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time the tiack contained but ten cubic centimetres of fluid and much of the 
calcium had come away Dm mg the lactic-acid treatment, washings from 
the track aftei puddling foi twenty minutes revealed about five milligrams 
of calcium per lOO cubic centimeties of fluid Doctor Bauman suggested the 
treatment and made the chemical stud)' 

The patient finally left the hospital in December, 1931, greatly improved, 
and one month later, three and a half years after the first operation, the 
abdominal fistula healed to remain healed up to the present time (March, 
1933) He steadily improved and has continued to feel well, except for 
occasional minor symptoms, and he has been working 

It IS doubtful if this lesion should be classed as a cyst of the liver It 
IS evidently neithei an amoebic abscess nor an echinococcus cyst Almost 
all solitary cysts of the liver (which aie rare) are epithelial-lined and are 
more common in females It appears to be rather a degenerated, non- 
mahgnant neoplasm The most probable explanation is that this lesion was 
first an adenoma or cysto-adenoma of the liver, which, because of its fibrous 
and calcaieous boundaiy, degeneiated from loss of blood supply into an 
amorphous mass Increase of size causing symptoms may well have resulted 
from the gradual accumulation of bile seeping into it from uncalcified crevices 
m its wall 

REPEATED REPAIRS OF LARGE INCISIONAL HERNIA 

Dr Kirby Dwight piesented a man who, at the age of fifty-thiee years, 
came to Roosevelt Hospital m May, 1928, with a large incisional hernia 
Twenty years before he had been operated upon for a luptuied appendix and 
the wound had been drained There had been seveie infection of the wound 
and some slough of fascia 

Ten years befoie the patient had noticed a swelling in the region of the 
scar This giadually increased in size and he began to wear a support Six 
months before admission the skin had begun to ulceiate at the point of maxi- 
mum pressure of the support This ulcer had remained open and had giad- 
ually increased in size The man was quite obese, but husky and strong, with 
good abdominal muscles The hernial sac was veiy large and contained coils 
of intestines which could be discei ned just under the skin The defect in the 
abdominal wall was also laige, measuiing about twelve centimetres by fifteen 
centimetres with the long axis extending obliquely from above downward 
and inward 

This hernia seemed inoperable on account of its size It didn’t seem 
possible to get that mass of intestines back into the abdominal cavity and 
then be able to get a decent closure of the defect And then theie was the 
ulcer Infection from it would certainly complicate any attempt at repair 
But if he kept on wearing a support it was only a matter of time before the 
ulcer would go through into the coil of small intestine that was adherent just 
beneath it 

So he was kept in bed for six weeks on a low-calorie diet until the ulcer 
had healed and he had lost a few pounds m weight, and then he was oper- 
ated upon 

At opeiation a wide aiea of noimal skin was excised with the scar of the 
ulcer in the attempt to avoid contact with the pyogenic oiganisms that would 
still be in the scar tissue It was necessary to dissect veiy close to the under 
surface of the scar when sepaiatmg it fiom the adherent loop of intestine 
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The sac Mas found to contain the cjecuni and omentum as well as a gieat deal 
of the ileum, all moie oi less adheient to the wall of the sac 

The omentum was lesected and the caecum and small intestine were 
reduced, but it Avas only Avith the gieatest difficulty that the small intestine 
could be gotten back into the abdominal cavity and kept there while the repair 
Avas made It Avas subjected to a good deal of pushing and handling The 
Avail of the sac Avas so thin and frayed out that it could not be utilized m the 
repair, and the edges of the defect itself had to be approximated They could 
not be overlapped and it Avas only Avith gieat difficulty that they could be 
brought edge to edge They Avere sutured together Avith strips of fascia lata 
from the left thigh 

A day oi so after the opeiatioii the patient began to shoAv symptoms of 
ileus, vomiting and gieat distention, medical treatment not proving effective 
a medium jejunostomy AA^as done on the sixth day, using the Witzel method 
This functioned freely and the Ammiting and distention Aveie relieved Also 
by this time the hernial Avound had become frankly infected and the skin 
edges had to be separated for diamage The fascial sutuies became necrotic 
but held sufficiently to prevent a disruption of the Avound In this they were 
greatly helped by the partial collapse of the intestines folloAvmg the enteros- 
tomy and by a lapid loss of Aveight due to the same cause 

The jejunostomy stopped diaming in about tAvo Aveeks, the hernial Avound 
healed and the patient Avas dischaiged Avith the repair apparently firm 

A year later, in Jul)'-, 1929, he letuined to the hospital Avitli a recurrence 
of the hernia The defect in the abdominal AA^all AA'as the same as on his 
previous admission, tAvelve centimetres by fifteen centimetres, but the sac 
Avas shalloAv, more of a bulge than a real sac, and there Avas no ulcer He 
had dieted and lost Aveight so that the abdominal AA'all Avas quite lax 

At the second attempt at repair the edges of the defect Avere overlapped 
for about one and a half centimetres, using licaA’^y chromic gut Then AVith 
strips of fascia lata from the light thigh this seam Avas OA’^erlaid Avith a lace- 
Avork continuous suture 

This repair has leinained film throughout most of its length, but about a 
year after the second operation tAvo small recurrences appeared or Avere 
noticed, one at the loAver angle and one at the upper angle 

The third operation Avas done m June, 1932 The tAA^o recuriences, each 
about three centimetres m diameter, Aveie repaired by overlapping the edges, 
again using fascia lata from the right thigh It is only nine months since this 
last operation and it is too early to promise a cure, but the mam part of the 
defect has been closed 

Dr Seward Erdman said that these large incisional hernias Avere often 
very difficult to cure, a lecent repoit from The Mayo Clinic recording 23 
per cent recurrences, and othei reports running as high as 30 to 40 per cent 
are encountered m medical literatuie He has found that it Avill sometimes 
be necessary to resect a large part of the omentum in order to reduce the 
hernia into the abdominal cavity The use of an enterostomy m Doctor 
Divight’s case as a means of combating undue post-operative distention Avas 
an excellent measure Doctor Erdman has lecommended the performance 
of enterostomy m cases Avheie distention increased the hazard of hernia 
opeiation, especially in cases of marked strangulation of a heinia, Avhere 
there is the least doubt of viability of the returned boAvel, or Avhere the 
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leturned loop seems liable to lemain paralyzed foi some time, with resulting 
dangerous distention 

Dr Carl G Burdick said that as legards enterostomy m these large 
hernse, if pitressin is used more the indications for enterostomy will be less 
An ampule should be given befoic the abdominal wound is closed and 
a second ampule before the patient leaves the operating room An ampule 
IS given every four hours for the first twenty-four and then can be reduced 
to every six or eight hours for the next day or two depending on conditions 
If It IS not possible to get an overlapping of the muscle flaps or if the) 
can only be approximated under consideiable tension, it is well to reinforce 
the suture line with a fascial graft Formerly they were sutured with chro- 
mic gut and the union with the muscle was only by connective tissue Re- 
cently the speaker has been using a continuous fascial suture to anchor the 
graft which overcomes this objection 

LUDWIG’S ANGINA 

Dr Herbert Willy Meter piesented a man thirty-five years of age who 
was admitted to the Surgical Service of Dr Carl Eggers at the Lenox Hill 
Hospital sulYermg fiom a sore mouth, swelling of the neck on both sides, 
inability to talk, move the tongue, or swallow and some difficulty m breathing 
He had suffered from poor teeth and sore gums which undoubtedly were the 
primary focus of infection Five days before admission he had noticed a 
swelling under the jaw and in his mouth and had pain in the tongue Fever 
was slight The following day he had higher fever and chilly feeling Intense 
pain on swallowing developed and two da) s before admission he was unable 
to speak or open the mouth He had high fever for forty-eight hours before 
admission which at tune of operation was 1046° 

Examination showed intense oedema and swelling of the floor of the 
mouth with a rigid tongue Both subinaxillary regions were swollen but the 
skin was movable over the swelling There was diffuse cellulitis of the sub- 
maxillary regions and the floor of the mouth The blood count was 12,500 
white blood-cells with 71 pei cent polymorphonuclear leucocytes Smears 
from the gums showed the presence of Vincent’s angina and culture gave 
a mixed group of organisms 

Immediately upon admission the patient was operated upon under local 
infiltration amesthesia Two incisions weie made in either submaxillar)' 
region parallel to the lower bolder of the mandible about two inches in 
length with an electric-cautery knife The skin and platysma were incised 
and the submaxillary space entered No pus was encountered but marked 
oedema The finger was introduced into the submaxillary fossa and passed 
between the mucous membrane and the mylohyoid muscle from one side to 
the other No free pus encountered The space passing backward towards 
the neck and the angle of the jaw was also opened with the finger and 
drainage was instituted by split rubber drains from one submaxillary fossa 
to the opposite one and tampons placed into the space passing backward and 
between the floor of the mouth and the mucous membrane Thus the entire 
phlegmonous area of the submaxillary region and the sublingual region was 
widely opened and drained No pus was encountered but intense oedema 
There was profuse serous discharge from the wound during the first 
twelve hours The sepsis was overcome by hypodermoclyses and fluids per 
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rectum The oedema rapidly subsided in the floor of the mouth The second 
day the ounds began to discharge foul-smelling pus and to look gangrenous 
and black Two intravenous injections of neoarsphenamine were given on 
account of the Vincents spirillum infection m the mouth On the second 
day after the operation ten cubic centimetres of streptococcus erysipelatous 
vaccine w^ere given During the next few days the discharge from the 
wmunds w^as still profuse and gangrenous fascia w^as discharged in large 
amount A spontaneous perforation into the mouth occurred on the second 
day but it was impossible to locate this on account of the sw^elling and in- 
ability of opening the mouth 

Thereafter the patient made an uneventful lecovery and w’^as discharged 
from the hospital on the twelfth day post-operative wuth clean granulating 
wmunds w hich took about tw o more Aveeks to completely heal 

Ludwig’s angina must be looked upon as a morbid entit)-^ It w^as de- 
scribed by LudAvig in 1836 for the first time and his description has been 
confirmed b} other writers Delorme considered that it w^as primarily a 
phlegmon of the sublingual region but this is undoubtedly incorrect as the 
disease begins as a submaxillary cellulitis that spreads to the floor of the 
mouth and to the sublingual regions secondarily 

One of the best original articles presented on this subject w'as published 
in the fort5’-seventh volume of the Annals of Surgery on p 161, written 
by Dr T Turner Thomas, of Philadelphia This is w^ell Avorth studying if 
one is interested m this disease 

The frightful rapidit}^ and certainty Avith Avhich an unchecked case pro- 
ceeds to a fatal termination should be AA’-armng enough for an early recog- 
nition of the disease and early radical and extensive incision and drainage 
eA'en before the development of free pus The dissection of the cellulitis 
and the inflammatory processes is backAvard, in fact it is the only direction 
m AA'hich the rapidl} accumulating neA\ inflammatory material can force its 
AAay and leads to early oedema of the larynx, A\diich is the mam reason for 
the high mortaliW 

The primar}" focus may be an insignificant one in the mouth as a carious 
tooth, or it may be tonsillitis or an ulcer in the mouth By lymphatic drain- 
age the infection traA els tOAA ards the lymph-nodes AVithin the capsule of the 
submaxillar}'- salivar}’ gland Here it is held for a short time and if the 
infection spreads by contiguity through the capsule of the gland it develops 
into a cellulitis of the submaxillary space Any organism may cause the 
infection It may be the streptococcus alone, or a mixed infection of other 
organisms as the staphylococcus, pneumococcus or the bacillus of malignant 
oedema The infection or submaxillar}' cellulitis spreads along the opening 
m the muscular buccopharyngeal wall through which the submaxillary sali- 
vary gland projects into the floor of the mouth The submaxillary cellulitis 
thus becomes a sublingual cellulitis This is the sublingual phlegmon of 
Delorme The mouth and phar}nx are thus imaded by the submaxillary 
infection 
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The only dnection m which the cellulitis of the flooi of the mouth can 
spread is backwaid The iigid indurated tongue is pushed upward against 
the hard palate The gums and the teeth prevent extension outward and 
the floor of the infected area is formed by the mylohyoid muscle Hemmed 
in on all sides except posterioily the infection and cedeina rapidly spread 
backward and downwaid to the laijnx which is only two to two and a half 
inches distant fiom the mam inflammator}' focus Dysphagia and dyspnoea 
are early symptoms and death icsults fiom invasion of the larynx in most 
cases accompanied by the septic intoxication It is these alarming S3'mptoms 
which are characteiistic of advancing Ludwig’s .ingina 

The only pioper tieatment is eail}^ recognition and heroic incision into 
and drainage of the focus from which the oedema is spreading Local anaes- 
thesia IS essential as any geneial an.csthcsia will only increase the difficulty 
in breathing and swallowing The median supiahyoid is the safest incision 
but not the best one m these cases A nide submaxillar}’- incision on both 
sides parallel to the lowei boidei of the mandible and wide opening of the 
submaxillar)'- space and the sublingual space w'lll give best drainage of these 
areas If need be the mylohyoid muscle can be incised It is essential to 
dram the space between the mucous membiane of the floor of the mouth and 
the mylohyoid muscle so that diainage can be instituted from side to side 
through this entiie aiea peimittmg all of the oedema to dram to the surface 
Incision through the mouth is usually not feasible and also not necessary 

Dr Henry W Cave consideied this a classical case of Ludwig’s angina 
He commented on the fact that the moitality in these cases is ver}' high and 
on the fact that in this case paiticulaily immediate incision and drainage 
decided the outcome It is of some inteiest to know that the first case of 
classical Ludwng’s angina, fiom wdiich Ludivig wnote his vivid description, 
recovered -without the aid of suigery Six leeches, small poultices and the 
spiiits of Mendeieius effected a cuie 

The lecoids of the Roosevelt Hospital show' that betw'een the 3'ears of 
1910-1933 eleven t3'pical cases of Liuhvig’s angina w'eie treated, eight males 
and three females, the aveiage age being tw'ent3'-eight 3'ears They entered 
the hospital with a histoi)' of S3'mptoms lasting fiom thiee to seven days 
All complained of sw'ollen necks, difficulty in sw'allowing and elevation of 
temperatuie Pus was found in six cases It w'as necessary to do trache- 
otomy m two cases and secondar}' opeiations weie peifoimed in two cases 
In these eleven cases theie w'eie tw'O deaths, one fiom an embolus on the 
fourth day post-operative, the othei eight houis after opeiation, the patient 
having collapsed on the table and tiacheotomy having been lesorted to The 
course in this condition is desci ibed vividly m Ludw'ig’s original article which 
appeared in the Medicinische-Conespondenzblat of Wurtembeig Artzt- 
hchen Verein, published in Stuttgait in 1836 Theie is an excellent digest 
of Ludwig’s oiigmal aiticle in the Gazette Medicale of Pans, 1836 
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Dr Herbert Willy Meyer remarked that the lymphatic drainage area 
of the larynx differs from that of the hps and mouth and cheek in that the 
submental and submaxillary lymph-node groups are not involved This 
means that only the anterior chain up to the level of the digastric muscle 
belongs to the cancer field, but this field does include the posterior deep chain 
if the anterior chain is involved and in advanced cases the supraclavicular 
l}mph-nodes are also involved There is one lymph-vessel trunk that passes 
doun and directly enters the supraclavicular region without involving the 
anterior or posterior deep chain About one year ago he saw a case who 
developed a metastasis just above the clavicle following a carcinoma of the 
larynx, without any involvement in the neck 

The main methods of treatment for larynx carcinoma are radiation and 
surgery and it seems that the best results can be obtained by surgery With 
small intrinsic tumors a lai^mgo-fissure may be done with the removal of 
the tumor but m the great majority of cases a laryngectomy is indicated 
and if there is an}* extrinsic imolvement of the larynx a bilateral lymph- 
node dissection should be added, removing the larynx together with the 
hmph-nodes of both sides On the involved side the lymph-node dissection 
should include the posterior deep chain, while on the opposite side it is nec- 
essary only to remove the anteiior chain He has had two cases in the past 
years nho have remained veil for over four years following laryngectomy 
In one there was a bilateral lymph-node dissection added while m the other 
case this was omitted as the patient was almost m e.xhem'is before the opera- 
tion The latter case's condition was so bad that it vas decided to perform 
the operation under spinal aiicesthesia One hundred and fifty milligrams 
of neocame were injected into the first lumbar spinal interspace and it was 
possible to remove the larjmx without pain 

He presented a woman, fifty years of age, who v as admitted to the New 
York Skin and Cancer Hospital on the service of Dr Girard F Oberrender 
of the Nose and Throat Service m June, 1928 The patient stated that she 
could onl} speak vith a whisper for the past four years following an opera- 
tion for a rupture A direct lar}mgoscopy V as performed m June A benign 
lesion was diagnosed September 26, 1928, a biopsy was taken This time 
a cauliflower-hke growth could be seen below the one vocal cord on the right 
side and the diagnosis of inflammatory changes was made Dr George 
Semken was called m consultation and a radical operation was decided upon 
On October 10, 1928, under colonic ether oil anaesthesia a laryngo-fissure was 
first performed and a cauliflover grovTh found below the right vocal cord 
A frozen section was taken and reported malignant Hereupon a typical 
laryngectomy was performed removing the bilateral cervical lymph-nodes 
together v ith the larynx from the posterior belly of the digastric down to the 
omohyoid crossing The trachea was sutured into a separate suprasternal 
incision according to the technic of Gluck The larynx was removed from 
below upward separating it from the oesophagus and opening into the pharynx 
at the level of the greater cornu of the hyoid The pharynx was sutured by 
tvo rows of sutures and the skin closed with interrupted silk At the time 
of the operation vhile the pharynx vas open an Emhorn duodenal tube vas 

367 



NEW YORK SURGICAL SOCIETY 


introduced so that the patient could be fed immediately following- the opeia- 
tion The pathological lepoit was a prickle-cell epithelioma of the larynx, 
Giade A, with hypeiplasia of the l}mph-nodes 

The patient made an uneventful recovery and has remained perfectly well 
up to the present time 

This patient was presented to show that if surgery is contemplated that 
a laryngectomy with bilateral lymph-node dissection will eliminate the entire 
cancer field at one time The stump of the trachea sutured into the separate 
suprasternal incision makes a nice trachcotoni}’^ and the use of the Emhorn 
duodenal tube introduced at the time of the operation helps greatly in the 
convalescence of the patient and in wound healing 

Dr Franz Torek said that the fact hi ought out m this piesentation that 
with small intrinsic tumois a laryngo-fissiire ma}' be done wuth the removal 
of the tumor, but in extrinsic involvement laryngectomy and bilateral lymph- 
node dissection should be performed, lecalled a unique case he had seen last 
year In this case, besides involvement of larynx and both sides of the 
epiglottis, the carcinoma had extended to the back of the tongue In primary 
carcinoma of the posteiior part of the tongue the indication is to remove the 
w'hole tongue, but here the involvement of the tongue w^as only by superficial 
extension from the epiglottis, so it w’as considered justifiable to resect only 
the affected portion Excision of the larjnx w^as performed w'orking from 
below upw'ard When eveijdhing was freed to the hyoid bone the liberated 
larynx was drawm forw'aid and turned in a direction tow^ard the chin till the 
posterior portion of the tongue appealed in the w'ound It wxas decided to 
remove the affected part of the tongue m contmuitj' wuth the larjmx by 
cautery excision To accomplish this a suture, directed transverse!)', w'as 
placed in the tongue anterior to the affected area Traction on this suture 
brought the tongue into the w'ound w'ell enough to insert a second suture 
anterior to the first The sutures w'ere not tied but simply heldi so that the 
cautery knife could be used betw'cen the tw'o Their additional object w'as 
to control bleeding, as no piehmmary ligation had been done Fine silver 
wire was employed to guard against accidental cutting of the sutures by the 
cautery knife It w'as surprising how little hcemorrhage theie w'as in cutting 
through the tongue It seems that the pait of the tongue immediately in 
front of the epiglottis is much less A'ascular than the middle and anterior 
portions The physician m chaige of the aftei -treatment used a suction 
apparatus, the end of Avhich consisted of a spiral wore covered wuth thin rub- 
ber, thus affording a maximum lumen relative to the total diameter of the 
tube This Avas introduced into the tiachea off and on to suck out the mucus, 
and it Avorked very Avell But one day, on removing the suction tube, the 
wire portion tore oft and AA'as found by X-iay to be Avell down in bronchus 
The literature shoAvs that occasionally foreign bodies can remain m the 
bronchi for a long time Avithout harm so it w'as decided to leaA'e it there until 
the Avound had completely healed But OA'ei night the patient got up a sudden 
oedema of the lungs and the next moining AA'as dead, proving that leaving 
in a foreign body is dangerous practice 

CARCINOMA OF THE PENIS 

Doctor Meyer piesented a man of over fifty Avho Avas admitted to the 
Ncav York Skin and Cancel Hospital m January, 1929, suffering from a 
large ulcerating epithelioma of the entire glans penis and a portion of the 
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shaft The tumor was about the size of a lemon and the inguinal lymph- 
nodes were involved on both sides January 7, 1929, under colonic ether oil 
anaesthesia, the penis and the skin about its base and the femoial and inguinal 
lymph-nodes were removed in one mass The pathological report showed a 
prickle-celi epithelioma Giade B with hyperplasia of the lymph-nodes The 
urethra was sutured into the base of the scrotum The patient made an 
uneventful recovery He has been taught to use a urethral sound so as to be 
sure that no stiicture will form at the outer end of the urethra and up to the 
present time, which is now over four years, he has been entirely well and 
free from all symptoms 

The patient was shown in order to make a plea for an opportunity of per- 
forming a series of such cases so that a comparison can be made between 
such radical surgery, less radical surgeiy and the end-results obtained by 
radium and X-ray Also to show the comfort that a patient can live in if 
the urethra is sutuied into the base of the scrotum instead of into the peri- 
neum, which necessitates sitting down when voiding instead of standing up 
as this patient can do The veiy same principles used m this case in the 
male can be used when opeiating upon cancer of the external female genitalia 

Doctoi Meyer fiuthei lemaiked that theie aie two schools as to the best 
treatment of cancel of the penis Perhaps the majority favor X-ray and 
radium treatment as this method preserves the organ The minority is com- 
posed of those surgeons who favor radical suigery At the present time 
the greater number of cases come into the hands of the radium men while 
only a few cases come foi radical cancel surgery Therefore it is difficult 
to compare the two methods and deteimine which is the better of the two 
It would be fine if m some institution the cases would be divided and half 
would be treated by radium and the other half by cancer surgery These 
surgxcal cases should all be treated and operated upon by a standardized 
technic so that the results and statistics would be of some value Statistics 
are of little value from a certain institution if different methods of surgery 
are employed Cancer suigery eventually will be standardized and this will 
depend upon a careful study of the primary lesion and the lymphatic drain- 
age area This shows that the lymphatics pass along the dorsal portion of 
the penis and then pass along the skin to the femoral and inguinal lymph- 
nodes One lymph vessel passes into the inguinal canal and enters the lymph- 
node that lies just within the external ring From here the drainage enters 
the lymph-nodes along the external and later common iliac veins Techni- 
cally, It is possible to lemove the penis and the skin about its base and the 
mgiuiial and femoial lymph-nodes all in one piece crossing the cancer field 
only at that point wheie the lymph vessels pass into the abdomen Closure 
is good and if a stump of the uiethra is left this can be sutuied into the base 
of the sciotum so that the patient can uiinate standing up, which is a great 
advantage over the perineal urethia It is not necessary or indicated to 
lemove the testes or the sciotum in any case unless the scrotum is involved 
in the primal y malignant lesion 
24 
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Dk Frank E Adair said that caicinoma of the penis is a disease pos- 
sessing a high inoitahly At the Memoiial Hospital the cases are handled 

along a little difleient line than in most institutions In other clinics 

the usual jiractice is that of a ladical amputation of the penis which 
opeiation also includes both giom node basins all in one big block dis- 
section This opeiation has a considerable mortahtj' At the Memorial 

Hospital the piimaiy lesion is ticated eithei by am])utation oi n radiation, 
depending on the exact extent and the amount of infiltration of the tumor, 
and a waiting attitude is assumed as to the tieatment of the gioin nodes On 
account of the fact that an epithelioma of the penis is nearh ah\a}s ulcerated, 
the clinician is unceitain (unless it happens to be an advanced case) as to 
whethei he is dealing with inguinal nodes that aic infected oi cancerous 
This point IS determined b}' an amputation of tbe penis two centimeties 
proximal to the lesion We tlien wait to watch tlic change that w'lll occtii 
m the nodes If the gioin nodes aic those of infection they w'lll resolve 
and disajipeai , if cancel ous, the haul nodes remain If the primary lesion 
IS small (undei two centimetres in diamctei ) and su])crficial, the most ideal 
foim of tieatment is that of the application of a ladium placrpie for 1,200 

milhcuiie houis at a distance of one centimctie This method of treatment 

IS most satisfacloi) and gucs a vciv high peicentagc ol cures Dean (Am 
Join of Slug, lol V, No I, p 32, Tuh 1928) icported thirteen such cases 

tiom the IMemorial Hospital By this method ol treatment tw'elve of the 

thirteen cases (92 pei cent) weie alive, well and fiee of disease On the 
othei hand, if the tumoi is laige and has penetiated Bucks fascia involving 
the cavernous tissue, the gioin nodes aie usually involved The problem is 
then chiefly suigical In this lattei gioup the penis is amputated two centi- 
metres proximal to the epithelioma Incidentally, one does not get local 
lecurrence followung such an amputation Latei the gioin nodes are then 
attacked by one of two methods (i) A caieful groin dissection on both 
sides (2) By the intioduction of gold seeds containing ladon of i 5 imlh" 
cuiies each, into this node-bearing aiea This area is then subseqiientlv 
treated b)'^ ladium packs 01 high-voltage X-iay 

Squamous-cell ei^ithelioma, unlike basal-cell, is usuall} lesistant to irra- 
diation Theie aie, how^evei, those Giade III and Giade IV tyjjes wdiich 
are veiy ladiosensitive , but they aie laie Too fiequently, these cases go 
foi a considerable peiiod without a biopsy, being treated foi chancie Much 
valuable time is theieby lost, wdiile the theiapy becomes moie difficult and 
the end-results pooiei The tight piepuce wuth its undei l3nng iiritating desic- 
cated smegma is believed to be the basis of this disease We have nevei 
seen an instance wheie epithelioma of the penis developed m a case circum- 
cised during iiifanc}^ This fact accounts foi the comidete lack of this dis- 
ease m the Jews and Mohammedans 

PERFORATION OF THE JETUNUM 

Dr John C A Gerster presented a man, forty-foui yeais of age, who 
w'as admitted to Doctoi Stetten’s seivice, Lenox Hill Hospital, Febiuaiy 16, 
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1933 Six hours previous to his admission, he experienced severe epigastric 
pain, while lifting a heavy object A hypodermic of morphine did not afford 
relief He came to the hospital, making his o^^n diagnosis of perforated 
gastric ulcer, because the present symptoms were identical with those he had 
experienced two and a half years previously, hen he was operated on at St 
John’s Hospital, Long Island Cit}, for perforation of a duodenal ulcer 

He was 111 good general condition Locally, there was a firmly healed 
right epigastric scar on the abdomen, about four inches long There was 
board-hke rigidity of the abdomen 

He vas operated on within an houi of admission Upon opening the 
peritoneum, gas and considerable bile-stamed, turbid, free fluid escaped 
Many post-operative adhesions of omentum, stomach, gall-bladder, duodenum 
and liver vere freed The first and second portions of the stomach were 
found moderately filled with gas Entne anterior aspect of stomach from 
cardia to pylorus minutely inspected , duodenum hkev ise , no perforation to 
be seen Omentum and transvere colon then freed from their adhesion to 
anterior abdominal vail, over to right lumbar gutter Upon turning up 
omentum and transverse colon, much more bile-stained, turbid, free fluid was 
aspirated from both lumbar gutters as well as pelvis Moderate amount of 
fibrin found 111 all four quadrants of the abdomen, causing many adhesions 
The appendix appeared normal 

Inspection of the jejunum, beginning at the duodenojejunal flexure, 
revealed a small perforation on the anterior vail of the jejunum, about one- 
half centimetre in diameter from which bubbles veie escaping This perfora- 
tion was directly opposite the more distal end of a posterior suture 
gasti oenterostomy, and midway between upper and lo\ver borders of the 
jejunum Perforation closed vith one fine silk mattress suture reinforced by 
a second inverting suture Transverse colon and omentum replaced in normal 
position , wound closed in layers 

The patient has made an uneventful convalescence Subsequent corre- 
spondence with St John’s Hospital revealed that his previous perforation v^as 
in the first portion of duodenum and that prior to perforation there Avas a 
long ulcer histor}^ 

The case is presented because of the comparative rarity of acute perfora- 
tion of the jejunum 

Dr DeWitt Stettex felt that this case vas of great interest from tvo 
standpoints The first vas the extieme rarity of perforated jejunal ulcer 
Doctoi Stetten has seen a considerable number of jejunal and marginal ulcers 
after gastroenterostomy, but never before has he encountered a free per- 
foration of this variety of ulcer In fact, he has ne^er heard of a case that 
has been published in the literature These ulcers may become penetrating, 
but, oving to the peritoneal adhesions at the site of the gastroenterostoim , 
perforation is highly improbable The second point of interest is the etio- 
logical factor of the perforation particularly important to the patient from 
the standpoint of compensation insuiance In this case there seems to be 
no doubt that the perforation vas the direct result of strain, as it occurred 
immediatel} after the patient lifted a heavy ladiator and it should be re- 
garded as a compensable accident It can be readily understood that a sudden 
Molent conti action of the abdominal muscles can increase the intra-abdominal 
piessure and can squeeze the jejunum against the spine and thus rupture a 
weakened ulcerated area Had it not been foi this unusual strain the ulcer 
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may have become covered with fibrin and adhesions and a free perforation 
may nevei have occurred Last ycai Doctor Stetten was consulted in a case 
of luptuie of the ileum fiom indirect violence A man had fallen rather 
heavily on his ischium and shoitly after the fall developed acute abdominal 
symptoms He was taken to a hospital where, after a short period of obser- 
vation, an abdominal operation was performed A luptured ileum was found 
and lepaiied, but the patient succumbed Doctoi Stetten was asked whether 
this type of indirect violence was a competent cause for the rupture of the 
intestine and he gave his opinion in the affirmative He felt that the intense 
contraction of the abdominal muscles could cause the luptuie almost as read- 
ily as the bettei lecogni/ed and commoner cause — namel}, severe blunt force 
to the abdomen, such as a hoises kick or a crush fiom an automobile acci- 
dent Othei obseiveis have substantiated this view, and, if a normal ileum 
can be luptuied b}' the coiiti action of the abdominal muscles, certainly an 
ulceiated intestine can also be caused to perforate 

EPITHELIOMA OF THE LIP WITH PARTICULAR REFERENCE TO 
LYMPH-NODE MEIASFASES 

Dr Robrrt H Kc^ nrdy read a papei with the above title for which 
see page 8 i, and presented five jiaticnts to show cosmetic and functional 
lesults aftei block dissection of the ccrcical lymph-nodes All w^ere oper- 
ated on at the Stuyvesaiit Square Hospital 

Dr Carl Egghrs called attention to two impoitant points 

(1) The seriousness of epithelioma of the hp wdiich is so often consideied 
a rathei haimless lesion, and 

(2) The impoitance of ti eating this paiticulai growth the w'ay other 
cancerous lesions aie treated namely, by the e\cision 01 destruction of the 
local giowth, and the lemoval of the lymphatic diainage area of that region 

With the advent of the Rontgen-iay and radium in the treatment of 
malignant tumois, a certain amount of confusion has resulted It is knowm 
that radium is most effective in lesions of the mouth skin, and uteius It is 
on the primal y lesion in all these localities that the good results are noted, 
not on the metastatic l3nnph-nodes, for it is geneially admitted that adult type 
epidermoid carcinoma is very ladioiesistant 

In consideiing the tieatment of malignant mouth lesions, of wdiich 
epithelioma of the lip is one, tw'o schools of thought have developed One, 111 
a general way, is lepiesented by the radiologists, the othei b}^ the surgeons 
It IS not so much on the tieatment of the primary lesion that they diffei, foi 
the views of the suigeons on the treatment of the piimaiy lesion have ahvays 
been liberal, they have admitted, and do admit today, that not only excision 
of the lip lesion wath the knife will cuie it, but that it may be cured by 
excision with the electrocautery knife, or that it may be cuied by destruction 
with the cauteiy, electi ocoagulation, radium, Rontgen-ray, 01 other methods 
It IS on the treatment of the lymphatic diamage aiea that there is considerable 
difference of opinion The surgeons feel that no consideration of the tieat- 
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ment of an epithelioma of the hp is complete which does not include the 
lymphatic drainage area, foi it is known that the primary tumoi fiequently 
remains localized for only a short time, and that theie is great tendency for 
cancel -cells to spiead into the lymph-nodes diaming that area This tendency, 
as a lule, is greater m the small infiltiatmg ulcerating giowth than in the 
papillary vaiiety How should this invasion be met^ 

In a general way it may be said that radiologists aie guided by the thought 
that prophylactic external ladiation over the neck by means of the Rontgen- 
ray or the i adiuni pack m the grossly uninvolved cases is sufficient It is then 
view that in the great majority of cases no neck metastases will develop if 
the primary tumor has been cured by radium They do not expect a cure of 
lymph-nodes already involved, but believe that irradiation stimulates the 
normal resisting powei of lymph-nodes to carcinomatous invasion In case 
the lymph-nodes aie grossly involved, oi subsequently become involved, they 
are either excised in a surgical manner by block dissection, or they are treated 
with interstitial irradiation by the implantation of radium into the wound 

Surgeons, on the other hand, follow the reasoning that it is not possible 
to tell by external palpation whether invasion of lymph-nodes has taken place, 
and that small cell nests may be present very early They are guided by the 
experience of years, which has shown that if a cancer has invaded the neck, 
the outlook for permanent cure is bad They theiefore practice routine block 
dissection of the neck in the majority of cases, befoie there is any clinical 
evidence that the lymph-nodes have become involved 

Our knowledge concerning the natuie of malignant giowths, their spread 
and their successful treatment, has been giadually acquired There was a 
time when only the local lesion was excised, and it was because of the many 
pool results that surgeons began to lemove involved lymph-nodes Later on, 
stimulated largely by the studies of the lymphatic system by Kuettner and 
others, surgeons went a step farther and removed the nodes before there was 
any clinical evidence that they had become invaded This practice is still 
being followed by the majority of surgeons, and on the basis of Doctor Ken- 
nedy’s report it appears that it will be wise to continue it He reports that 
among ninety-eight patients operated on in whom ceivical lymph-nodes were 
palpable before operation, malignant involvement was found in thirty-two, or 
33 pel cent This illustrates that the mere presence of enlarged nodes gives 
no definite evidence whethei they aie involved Still more interesting is the 
finding of involved lymph-nodes in nine patients, or 14 per cent of a group 
of sixty-four patients in whom no lymph-nodes were palpable before 
operation 

As m all other surgical conditions, we must use judgment regarding the 
indication for, and the extent of, an opeiation We know that lip lesions 
vary a great deal m malignancy, and that the papillary variety is less apt to 
metastasize than the infiltrating ulcerating variety It may, therefore, be 
perfectly safe to be satisfied with a simple excision or destruction of the 
lesion in the former gioup, especially if it is possible to have a careful 
follow-up In Doctor Kennedy’s senes of 246 cases fifty did not have a neck 
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dissection clone ]n the inajorit}^ of patients, liowevei, one olfers them a 
better chance of life if the legional lymph-nodes are removed together with 
the primary lesion 

Dr John M Hanford said that there was accumulating evidence that 
some of these hp epitheliomas were in a class by themselves Some are small 
and do not invade the muscle and micioscopically indicate low grade of 
malignancy and have no jialjiable lymph-nodes It is larc to see extensive 
surger}' foi basal-cell epitheliomas because these so larely metastaswe to 
l)unph-nodes Likewise theie is a ceilain type of hp epithelioma that so 
laiely metastasizes to the lym[)h-nodes as to make ladical surgery equally 
contia-indicated The w'oik of Ragaud at the Radium Institute of Pans and 
the experience at the Huntington Memorial Plospital in Boston have estab- 
lished a certain gioup of hp cancels wdiich a])pear to be best tieated b}' radium 
for the hp and by no ticatinent of any kind for the neck A critical analysis 
of these cases is veiy impoitant 

STATED IMEETING HELD AT THE NE^V YORK HOSPITAL 

INLiRCH 22, 1933 

The formal session was pieceded by a senes of opeiations in the amphi- 
theatie of the New' Yoik Hospital by the follow'ing members of the surgical 
staff of that hospital Heuer, Thoiacotomy foi Infiatlioiacic Tuinoi , Pool, 
Lapai otovty foi Divci ticiihiiii of flic Jejunum, Andrus, Gash ocntei ostomy 
foi Duodenal Ulcci , Farr, Subtotal TJiyi oidcctomy foi Goific, Dineen, 
Lapai otoiny foi Gastiic Ulcci, JLiwman, IJci nioplasfy foi Venhal Henna, 
Bow'ers, Cholecystectomy foi Cholelithiasis, Meagher, Subtotal Thyioid- 
ectomy foi Goiti c 

The following shoit papeis fiom the Surgical Research Laboratory 
of the Hospital w'ere read 

A POSSIBLE ROLE OF THE TOXIC FACTOR IN INTESTINAL 

OBSTRUCTION 

By Wm DeW Andrus, M D , vnd George M Guest, M D 

OI Nl W \oHK, N \ 

From the enoimous mass of woik w'hich has been done on intestinal 
obstruction the fact that death in high obstiuction may be due to the action 
of one or both of two lethal factois may be consideied as fanly w'ell estab- 
lished The fiist of these is a se\ere deiangement of the normal acid-base 
equilibnum of the body, bi ought about by the fact that fluid containing 
chloride — and to a lessei extent base secreted in the stomach and duodenum 
— IS lost to the bodily economy through being vomited, oi through being 
pi evented, because of the obstiuction, fiom i caching that pait of the in- 
testine where it would noimally be reabsoibed The second factoi is a 
toxaemia, and wdnle the souice, mode of absoiption and exact natuie of this 
toxic factor aie still the subject of some diflference of opinion, its existence 
m most cases is generally lecognized 

In simple midduodenal obstiuction m dogs it seems that it is possible 
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to pioduce a condition in which the acid-base derangement pla}b the chief 
and indeed perhaps the only role Either that is the case oi the administra- 
tion of NaCl neutializes the toxic factoi in this instance Despite the promi- 
nence assigned to this last idea, i e , the neutralization of the toxin by NaCl 
by Haden and Orr, the evidence foi it is meame at best, since NaCl will 
not neutiahze the toxin in vitio, noi will the administration of NaCl pi event 
death when the toxin is injected intravenously 

In patients, however, the additional factor of sti angulation, adhesions, 
etc , with toxsemia is apparently added in most of the cases, and the adminis- 
tration of NaCl alone, while beneficial, does not produce the striking results 
seen following its use in simple midduodenal obstruction in dogs, wheie 
life may be prolonged foi as long as thirty days if foity to fifty cubic 
centimeties normal saline pei Kg be given for the first five days to a week 
after obstruction 

In attempting to study further the mode of action of the toxic factor 
we weie struck by the fact that almost all of the work on the effect of in- 
jection of the toxins has been done on animals whose gastro-intestmal tracts 
were intact, and this applies in a measure at least to the work with closed 
loops, wheie foi the most part the continuity of the tract was established 
after the isolation of the loop The present work consists of a study of the 
effects on the blood chemistiy and duration of life of histamine, in animals 
with intact gastro-intestinal tiact and in those with high intestinal obstruc- 
tion Histamine was selected because of the similarity of its action to that 
of the toxic substance or substances which can be isolated from the bowel 
content of animals dead fiom intestinal obstiuction, because of the fact that 
Its pharmacological action is faiily well known and because, being available 
m the form of a pure salt, its dosage can be accuiately controlled Further, 
most of the evidence accumulated from man}^ diffeient studies indicates that 
the toxic agent in intestinal obstruction is some product of protein degrada- 
tion — probably several related substances — and that many of the properties 
and effects of these substances aie like those of histamine 

An attempt was made in this woik to avoid overwhelming single injec- 
tions of histamine and also to avoid intravenous injection, as it was felt 
that massive doses injected intiavenously may piovoke sjanptoms of 
shock, whereas the injection of small amounts (i milligram) subcutane- 
ously at houily inteivals, it was thought, should more nearl}^ simulate 
the conditions imposed by the giadual absorption of toxic products from the 
obstiucted bowel 

Pyloiic Obsfi ticlioti (No 266 ) — In a clog are illustrated the typical changes observed 
in the blood of a dog with simple pyloric obstruction The principal changes demonstrated 
m this evperiment are (i) The relative cell volume increased in the second blood sample 
but decreased again m the third sample The erythrocjte size was unchanged m the last 
sample, but ordmanh there is observed a slight diminution in this \aluc (2) The hcemo- 
globin content of the cells remained practical!} unchanged, demonstrating that m this 
important constituent the red cells remained normal (3) The serum protein and the 
nonprotein nitrogen increased (4) The chloride fell markedl} in both plasma and cells (5) 
The CO= content of both plasma and cells increased m the second sample, but fell termi- 
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nally, presumabh because of the increase of organic acids which is to be expected at this 
time (6) There was a marked increase of the organic acid-solublc ester-P of the cells, 
evident in the figure for this fraction in the packed cells (84 5 milligrams per 100 cubic 
centimetres) and in the ratio of ester-P RBC count The next greatest change of the 
blood phosphorus was in the inorganic fraction in the plasma 

Not Ilia! Dog Injected zoilli Histamine 1 allowed by Pyloi ic Obsti uction and Repeated 
Histamine Injections (No 272 ) — A normal dog was subjected to hourly subcutaneous 
injections of one milligram of histamine, in 10 cubic centimetres of 09 per cent NaCI 
solution, for forty-eight hours Food was withheld Throughout this period the animal 
manifested no outward signs of ill effects of the injections at any time Blood samples 
were taken for analysis before the injections were started and again at twenty-four and 
forty-eight hours After sixteen dajs of rest a p3]oric obstruction w'as created and im- 
mediately after six hours had been allowed to elapse for recoverj' from the ether amesthesia 
the dog W'as subjected to the same hourlj subcutaneous injections of histamine as before 
Blood samples were again taken at the intervals indieated in the table The injections ot 
histamine in the unoperated animal were almost without significant effect on the blood 
There was a slight but measurable diminution m size of the erj'throcytes, 655 to 624 
cubic microns, and a slight diminution of the chloride, more noticeable m the cells The 
ester-P of the cells increased slightlv After pjloric obstruction, sixteen dajs later, the 
same injections of histamine were attended bj rapid ehanges m the blood, as follows (i) 
concentration of the blood, indicated bj the increasing red blood-cell count and increased 
serum protein (2) Loss of chloride and increase of CO= m both plasma and cells (3) 
Increases of the total phosjihorus, practicallj all in the ester-P fractions m the cells 
These changes were m no wise different from those observed in other dogs with simple 
pyloric obstruction, but developed more rapidly In the last blood sample, taken one hour 
before death (twenty-tw'o hours after operation) after sixteen injections of i milligram 
doses of histamine, the magnitude of changes m the blood is, as m the previous experiment, 
approximately that seen m dogs with simple pyloric obstruction at seventy-two hours, or 
longer, after operation 

Pylonc Obsti iiction -f Salt Solution -j- Histamine (No 297 ) — In dogs with simple 
pyloric obstruction the parenteral administration of NaCl solution in appropriate amounts 
(around fifty cubic centimetres or more jier kilo) prolongs life in the animals and dimin- 
ishes the alterations of the blood If the effect of histamine in hastening death in 
obstructed dogs is mainly one of stimulating gastric secretion and thus accelerating the 
losses of chloride from the bodj', then the administration of salt solution in sufficient 
amounts theoretically should protect these dogs as well as those with simple obstruction 
The following experiment was performed to determine w’hether such protection could be 
obtained 

In a dog weighing twenty-one kilograms the pylorus was obstructed under ether 
amesthesia, with the usual technic Immediately after operation 1,500 cubic centimetres 
of salt solution were given subcutaneouslj Again, at twenty-two hours after operation 
1,000 cubic centimetres of salt solution were given At tiurty hours after operation a 
blood sample was taken and immediately afterwards hourly subcutaneous injections of 
one milligram histamine in 1 0 cubic centimetres o 9 per cent NaCl solution were 
started (This interval of thirty hours before starting the histamine injections was 
allowed so that the dog might recover from the immediate effects of the anaesthesia and 
operation A repetition of this experiment, in which both the histamine injections and 
the parenteral administration of salt solution were started immediately after operation, gave 
almost exactly the same results as shown here, so this time interval appeared to be unim- 
portant ) Salt solution was again given at thirty-six hours and forty-eight hours, and 
another blood sample was taken at fifty-two hours after operation In this blood sample 
No 3 the cell chlorides were found to be low and in the next twenty-four hours the admin- 
istration of salt solution was increased In the last blood sample, at seventy-eight hours, 
the chlorides of both plasma and cells were again at practically the imtial level The 
nonprotein nitrogen had remained normal 
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The dog was sacrificed after the blood sample taken sevent} -eight hours after operation 
(forty-eight hours of histamine injections) The experiment had been continued long 
enough to demonstrate that the dog could be kept alive by the parenteral administration 
of salt solution well beyond the time at which death occurred in dogs wnth obstruction, 
similarly injected Avith histamine but not receiving salt solution Were it not for the 
exigencies of the experiment — ^the large blood samples that had been taken, etc — it seems 
likely that this dog could have been kept alive for even a longer time by this treatment 

Discussion — In these experiments it is demonstrated that when dogs 
with pyloiic obstiuction are injected with small repeated doses of histamine, 
they develop more rapidly all the chemical changes of the blood which 
are oidinanly associated with intestinal obstruction, and die much more 
quickly than do the untieated dogs with simple obstiuction In normal 
unoperated dogs similar injections of histamine continued for even longer 
periods were rvithout visible deleterious effects and caused only slight changes 
in the blood Histamine thus injected is known to have a powerful effect 
m stimulating the secretion of gastric juice In normal animals these 
secretions presumably pass through the pylorus into the intestine to be re- 
absorbed and again form part of the body fluids However, m animals 
with obstruction and vomiting, such stimulation of the gastric secretion 
must acceleiate the losses of these secretions from the stomach and theie- 
fore hasten the development of all the chemical changes which occur m the 
body m consequence of these losses If one accepts the existing evidence 
that the alterations of the blood and body fluids ordinarily observed m simple 
high obstiuction are due mainly to the losses of water and electrolytes by 
vomiting. It seems reasonable to believe that the same mechanism is operative 
m producing the altogether similar changes that are observed when dogs 
with obstruction are injected with histamine It seems unnecessary to postu- 
late a general toxic action of the histamine on the body tissues to explain 
the effects of histamine, in such doses as used here, in hastening death in 
the unobstructed animals The immediate death with the symptoms of 
“shock” that follows the intravenous injections of larger doses of histamine 
may be due to a different mechanism 

Woik IS in pi ogress to determine whether oi not the effects of sub- 
cutaneous injections of the toxic substances (proteoses or amines^) from 
the contents of the obstructed or strangulated intestine, or from closed loops 
in dogs, aie closely analogous to this effect of histamine The absorption 
of such substances conceivably might be sufficiently rapid to cause imme- 
diate death with manifestations like those observed after the intrar^enous 
injection of these toxic substances, but m clinical experience such a circum- 
stance is ceitainly exceptional It is likely that the slow absoiption of these 
substances will be found to have an effect similar to that of histamine in 
stimulating the flow of gastric juice (Dragstedt and Dragstedt (1922)), if 
this be tuic, then it is possible that a most important effect of the slow ab- 
sorption of toxic substances from a stiangulated portion of bowel consists 
of an acceleiation of all those chemical or metabolic effects which ultimately 
cause death 
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STUDIES IN TUBERCULOSIS 

By Pol N Coryllos, MD 
oi Nfw YonK, N Y 

The heqiiency of atelectasis of the diseased portion of the tubercular 
lung, and its impoitance in the e\olution of the disease, liave been already 
studied (Rev of Tulier , June, 1933) 

The strict aerobic chaiacter of the tubercle bacillus, especially of the 
human species, shown by Novy and recently by Loebel, Richardson and 
Shorr, the exclusion of oxygen in the affected portions of the lung follow- 
ing the pioduction of atelectasis, the clinical inipiovemcnt noticed in cases 
in Avhich atelectasis 01 fibiosis is piesent, and more especially the results ob- 
tained by surgical collajise of the lung, gave me the idea of a ])ossible relation 
between these phenomena 

Expel imental investigation on this subject is being earned on this year 
There are not, as yet, any definite results to be re])Oited I was asked to 
piesent in a few words the technic which has been followed so far 

As the expeiimental animal I chose the dog This animal, however un- 
suitable foi thoiacic investigation because of the complete permeability of 
Its mediastinum to an and even to fluids, piesents a number of special fea- 
tures favoiable to this kind of experimentation, first, the trachea and bronchi 
of a dog of ten kilograms aie almost as large as in the human, which makes 
intratiacheal work and exploiation by means of the ordinal y bi onchoscopic 
set easy and effective, second, previous extensne work m experimental 
atelectasis, pneumonia and suppuiation of the lung have familian/ed me with 
the interpietation of ladiogiaphical changes in their lungs, third, the mtra- 
peritoneal method of anjesthesia by means of sodium amytal, wduch has 
been used foi seveial yeais, permits the avoidance of any distuibmg irrita- 
tion of the lungs 

Tuberculosis w'as given to these animals by mtiatracheal injection of 
tubercle bacilli emulsion, using for the purpose cultures of piCA'iously w'-ell- 
estabhshed viuilence Tw'o varieties have been used so far, both human, 
R I and H 37, both given to me by Doctoi Petroff, of the Tuideau Laboiatorj 
in Saianac Lake 

New^ animals or animals previously sensitized have been used In new' 
animals o 5 to i cubic centimetre of R i, 01 H 37 emulsions (o 0001 of cul- 
ture in I cubic centimetre) w'as injected into the bioncbi of the low'ci 01 the 
uppei lobe Tubei culosis has been produced as a 1 ule with li 37 

Othei animals w'eie inoculated subcutaneously Avitb R i still others with 
H 37 Aftei five to seven w'eeks mtrapulmonary injections w'eie given The 
results so far obtained are most inteiesting They are still too recent to 
be leported 

In othei animals small amounts (o i cubic centimetre) w'ere injected 
into the bronchus, followed by o 5 cubic centimetre injection of the same 
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cultuie into the same bionchus thiee, foui and five weeks later, with the 
idea of obtaining a local sensitization of the organ 

Interesting lesults thus fai seen include massive involvement with clean- 
cut atelectasis m the affected lobe, a gelatinous pneumonic lesion, caseation 
and even spontaneous pneumothorax Thus, a difficult pait of the prob- 
lem, which IS the experimental production, at will, of a given form of 
tuberculosis m the lung of the dog, seems to be almost solved The second 
pait of the pioblem, namely, the influence of expeiimental obstruction of 
the bronchus leading to the diseased lung, will begin shoitly 

FURTHER STUDIES IN PNEUMOCOCCIC BRONCHIAL 

OBSTRUCTION 

POST-OPERATIVE ATELECTASIS, POST-OPERATIVE PNEUMONIA AND 

LOBAR PNEUMONIA 

By George L Birnbaum, M D 
O'’ Ne« York, N Y 

The question of the pathogenesis, prevention, and treatment of post- 
opeiative atelectasis and post-opeiative pneumonia aie of considerable piac- 
tical impoitance in surgery In previous publications Doctor Coryllos and 
I have pointed out the importance of complete bionchial obstiuction with 
viscid pneumococcic exudate m the pathogenesis of these post-operative com- 
plications as well as m lobar pneumonia 

In lobai 01 massive post-opeiative atelectasis, pneumococci, especially 
group 4 , are always present in the sputum Similarly, lobar pneumonia is 
almost always associated with pneumococci This incidence is explicable 
on the basis of the type of exudate which pneumococci pioduce m both in- 
stances — an exudate viscid enough to occlude a lobar bionchus and cause 
air absoiption and atelectasis This bronchial occlusion is facilitated or aided 
m post-operative cases by such contributory factors as the abolition or i educ- 
tion of cough leflex by the ancesthetic oi narcotics, by voluntaiy inhibition of 
painful cough or bieathing, and by constrained posture and thoracic or 
abdominal diessmgs which may hampei lespiiation In contiast to lobar 
atelectasis and lobai pneumonia, lobulai atelectasis and lobulai pneumonia 
aie usually associated with othei organisms than the pneumococcus, such as 
staphylococci, streptococci, cti 

By physical and rontgen signs or even by the gioss pathological appeal - 
ances, it may be impossible to distinguish post-opeiative atelectasis, post- 
opeiative pneumonia and lobar pneumonia In a geneial war, the clinical 
toxicity is piopoitionate to the virulence of the pneumococcus concerned 
In lobai pneumonia tbeie is a moie maiked degiee of pneumococcic cel- 
lulitis and alveolai exudation, factois vhich may make the underlying or 
basic atelectasis less evident m the gioss pathological and lontgen pictuies 
Expel imentally, vaiious phases of the question weie studied in animals 
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by means of bionchial obstruction with a special balloon, and by the intra- 
bronchial instillation of pneumococcus cultures and human pneumonic 
sputum Instillation of pneumococcus cultures or of human pneumonic 
sputum into the bionchi of dogs produced either evanescent symptoms or 
the clinical and rontgen pictures of lobar or massive atelectasis Some of 
the latter cases went on to spontaneous recovery, others terminated fatall} 
Presumably, the virulence of the pneumococcus concerned uas the factor 
determining the outcome The toxic or fatal conditions in this group were 
clinically comparable to lobar pneumonia, whereas the less toxic ones in 
which recovery occurred were clinically comparable to lobar or massive 
atelectasis In man, the same difficulties of diagnosis are encountered, and 
the differential diagnosis between post-operative atelectasis, post-operative 
pneumonia and lobar pneumonia may rest largely on the factor of toxicity, 
when the other symptoms and signs run closely parallel The symptom com- 
plex in pneumococcic bronchial obstruction is variable The immediate cause 
IS bronchial obstruction and the underlying or basic pathological condition 
produced is alveolar air absorption and atelectasis The clinical aspect, how- 
ever, depends on the size of the occluded part of the lung, the duration of 
the bronchial occlusion, the tyj^e and virulence of the pneumococcus con- 
cerned, the character and the amount of alveolar exudate and the complica- 
tions which may arise 

The fundamental soundness of our concept has recently been challenged 
by the contention that early in clinical and experimental lobar pneumonia 
little or no signs of atelectasis are found clinically or rontgenographically , 
further, that when rontgen signs of atelectasis are found they are slight 
and the shift of heart and mediastinum to the affected side may then be 
explained by an “increased elastic tension” of the involved lobe which 
hinders inspiratory inflation of the pneumonic lobe The present studies 
which are shortly to be published were undertaken with the view of testing 
the validity of these contentions which we have found to be entirely erroneous 

BACTERIOLOGICAL STUDIES 

By Edavard W Saunders, MD 
OF Nrv York Citi, N Y 

Since the early days of bacteriology, microorganisms have been found 
m cultures made from malignant growths The chief criticism of the re- 
sults has always been the lack of constancy in the findings — bacilli, 
diphtheroids, cocci, streptococci having all been isolated from the same 
types of tumor 

The recent development of bacteriology, particularly the increasing 
evidence that the external form of a microorganism means nothing as re- 
gards its classification and that many, if not all, microorganisms seem to pass 
through a developmental cycle in which all of the forms — rods, diphtheroids, 
COCCI and granules — may appear at some stage or other, made it seem worth 
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while to reconsider the problem of the bacteriology of malignancy from 
these newer points of view 

Our work thus far leads us to the belief that we are dealing vith an 
identical streptococcus, proved so bacteriologically by agglutination, cross- 
agglutination, and agglutinin absorption, which has been isolated by tissue 
culture seventy-four times as shown in the table following 


Gastric ulcer and Ca 35 

Breast Cancer ii 

Breast Cancer blood serum 2 

Cervix 8 

Rectal cancer 2 

Ulcerative colitis 2 

Hodgkins gland 2 

ThjTOid I 

Mouse Cancer 6 

Milk 3 


Fig 1 


It IS identical with a streptococcus isolated from milk coming from cows 
with mastitis, and is not identical with any other streptococcus tested 
The method of culture is best 
demonstrated by Fig i vhicli shoMS ___ _ 

two separate areas of breast car- ^ 

cinoma connected b} a lymph-tessel ^ 

The oiganisms are groving from the 
lymph-vessel Immediately at opera- 
tion pieces of tissue are excised and Fig 1 

carried dovn into Yz per cent semi-solid hoimone agar This gives the 

necessary partial anaerobiosis and 
, * ^ partial tension needed for its 

»■* ^ ^ - growth It will not grov originally 

' in broth under aerobic conditions 

- \ From all the lesions of the 

^ ***'';, gastro-intestinal tract the cultures 

I ^ were originally streptococci, as 

I ' „ V shovninFig2 

* '• \ However, from the blood-serum, 

, ^ ***■'•'' V- ’ “ from the breast, and 111 both 

* * Hodgkin's glands, the original 

\ v' ‘ ‘ ^ * culture v as a diphtheroid, and 

* i,, requiied repeated transplants to 

^ change it to the streptococcus 
2 (Figs 3 and 4 ) 

It has been isolated once from a few cells of a tissue culture of mouse 
carcinoma gnen to us by Doctoi Chambers, the cells isolated and planted 
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in a droplet of media by the sing-Ie cell technic (Fig 5 ) In this case the 
small granular stage was predominant 



Tig 3 Fig 4 



f. 




‘ ' ''“v. 

-'X'* ' 

■- >- ‘ !,’*'' V 

", . ,.C.^ ^-'v ' t,V 

. v-v-i;. ■ . 


"V *' ' * * »^ 


« 2 H a 1 , r ' 

Fig s Fig 7 

When a gastric strain originally a coccus was grown in human blood- 
serum, gelatin media, the coccus reverted to the first morphological phases 
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of the diphtheroid, showing dubbing, paiallelism, and granules (Fig 6 ) 
Pathologically, very little, if any, cellular reaction occms from one inocu- 
lation of the organism into animals — best demonstrated by the infected thread 
passed through the stomach of the dog (Fig 7 ) 



% - 

Fig. 6 

It does not rule out the fact, however, that given the right moi phological 
phase of the organism, the right eiivii onment, and the light lack of lesistance 
of the host. It might be pathological 

By showing that all of these moi phological forms — bacillus, rod, 
diphtheroid, coccus and giaiiule — can emanate from the one single cell iso- 
lated by the single cell technic, the cultivation of a multiplicity of oiganisms, 
as previously believed, is luled out 

Oui pioblem at the piesent is whethei or not the gianular stage may 
possibly exist within a cell without killing the cell 

THYROID SECRETION 

By John Staige D vvis, Jr , M D 
OF New York, N Y 

The pait played by iodine 111 vaiious thyroid d3^sciasias has been ex- 
tensively investigated, as to both its soui ce and mode of action while on the 
other hand the constituent that binds iodine to foim the thyioid’s active 
piinciple, thyioxm, has been almost entirely neglected The lelationship of 
iodine and the ammo-acid, tyiosin, to thyioxin is showm in Fig r 

In the investigation being carried on at present, w'e aie attempting to 
leinoic the ainmo-acid constituent of the molecule The method of approach 
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T/ro5ine 

^HjCH(rtH,)COOH 


Dnodotyrosine 

.CHjCH(nHi)C00U 


C^iCH(^H^)C00H 


Thyroxine 


was suggested in a paper pub- 
lished by Sweet in 1918 He 
noticed that a type of colloid 
goitre was developed in dogs 
about one month after their 
pancreatic ducts had been 
ligated This suggested that 
perhaps the removal of tryp- 
sin from the intestinal tract 
resulted in incomplete hydrol- 


y ' — X\ 1X1 IXlV^V^Xll^XV^LV 

Z /^\ yCHiCH(MHj)COOM ys,g of the proteins to the 

^ ^ I ^ ammo-acid stage In this event 

Oh tyrosm would not be available 

^CNjCH(t 1 Uz) CQOi^ £or tbe formation of thyroxin 

Tig I — Formation of Thjroxine from T>rosine « < i i i i 

— and iodine would be stored 
m the gland That iodine is stored in the gland under these circumstances is 
shown in Fig 2, taken from Sweet’s paper 


Iodine of Thyroid 

Number mg per 100 Gm Dry Gland 

Groups of Dogs Maximum Minimum Average 

Normals 18 267 0 93 9 

Depancreatized 7 992 113 367 8 

Tig 2 



Fig 3 Fig 4 

During the past eighteen months experiments have been done 111 this 
laboratory on sixty dogs Various drugs and operative procedures have 
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been used to inteifeie with the supply of the constituents which are used 
by the thyroid for the formation of thyioxin 

Fig 3 IS a photoinici ogi aph of a normal dog’s thyroid while Fig 4 
illustiates a gland six weeks aftei the dog has had his pancreatic ducts 
ligated 

The conclusions are not definite If the dogs aie fed iodides or if 
diiodetyiosine is introduced into the vein, they lose weight and die lapidly 
The iodine storage in the gland is immense If the dogs aie given thyroxin 
intravenously they live indefinitely Tyrosin by mouth will not piolong life 
The chief value of the work is in the presentation of a new method of 
approach in the study of thyioid disease 


THE FUNCTION OF THE BILIARY TREE 

By John E Sutton, Jr , M D 
01 New York, N Y 


Doctor Sutton piesented five lantein slides illustiating the functional 
lelationship of the biliaiy tiee to the gall-bladder 

The fiist slide, fiom the liver of a dog forty days after cholecystectomy, 
showed dilation of an intiahepatic bile-duct with h3'-perplasia of the epi- 



thelium The suiface of the lumen of the duct was gieatly met eased by 
mucosal folds and villi piojectmg fiom its suiface Histologically, the cells 
coveimg these pi ejections lesemble those of the gall-bladdei mucosa (An- 
nuls or Surgery, Januaiy. 1930 ) These mucosal folds which aie found 
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aftei cholecystectomy, when stained with Sudan in, aie found to be filled 
with fine droplets of a hpoid aftei a meal rich in fat The most important 
hpoid normally found m the bile is cholesterol or its esters and the examina- 
tion of frozen sections of these specimens under the ciossed Nichol prisms 
gives suggestive evidence Such a slide shows laige amounts of doublv 
refractile mateiial m the mucosa and submucosa of the duct projections 
Our work suggests that a function of the gall-bladder and the biliary tree 
may be concerned with sterol metabolism and with that thought in mind 
feeding experiments have been undei taken Two groups of newly hatched 
chicks were used one, the contiol group, was fed on a noimal diet, and the 
othei was depiived of the antirachitic factoi (vitamme D) foi the first eight 
weeks of life The mtiahepatic ducts of the control group showed an almost 
smooth mucous membrane (Fig i) while the ducts of the chicks fed on the 
deficient diet exhibited pronounced Ityperplasia of the epithelium with many 
folds, vilh and septa (Fig 2) Avian metabolism differs in many respects 
from that of mammals, and these observations, while suggestive, must be 
evaluated with caution Thus fai we have not had sufficient mateiial from 
mammals fed on deficient diets to diaw any definite conclusions 

LIVER INSUFFICIENCY 
Bv W Morris Weedhn, M D 

01 JSEU Youk, N \ 

The usual opeiation of cholecystentei ostomy results in a reguigitation of 
intestinal contents into the gall-bladder with, finally, generalized cholangitis 
It was thought that an opeiation, such as shown m the accompanying schema 



might oveicome the entrance of intestinal contents into the gall-bladdei Iw 
the interposition ot a segment of intestine so arianged that its peiistaltic 
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inovements would tend to pass any contents back into the main intestinal 
cm rent 

It was found that the greater number of animals so operated upon died 
within a short time with eveiy evidence at autopsy that there had been no 
secretion of bile 

1 hree \ ears ago, hav ing had one of those tragic and sudden deaths follow mg cholecys- 
tectonij said to be due to liver insufficiencj , I became interested m this subject Doctor 
Sweet suggested that some light might be thrown on this condition by repeating his experi- 
ment This I have done m a number of dogs, var}Mng the operation at times by inserting 
the cut proximal end of the common duct into the intestinal loop instead of making an 
anastomosis w'lth the gall-bladder While the results have varied to some extent, yet, m a 
certain number of cases, death has occurred twenty-four to thirty-six hours after opera- 
tion These dogs show^ very little, other than loss of appetite and high temperature 
Autopsy, in some cases, reveals a congestion of the mucous membranes of the duodenum 
similar to that seen m anaphjdactic shock, and a total absence of bile m the liver, intestine 
and, at times, even m the blood Apparently in these cases the liver simply stops function- 
ing It has a dark, congested appearance and m some of the dogs wdnch lived a longer 
period It becomes almost leathery m consistence 

We are unable to draw' any conclusions as yet from these experiments, but expect to 
continue them and to studj the metabolism of the dogs after the operation 


HYPOGLYCiEMR FOLLOWING HYPOPHYSECTOMY AS AN 
EXPLANATION OF SO-CALLED CACHEXIA 
HYPOPHYSEOPRIVA 

By William Mahoney, MD 
Of Xrw York, \ Y 

Thl anteiioi lolie of the pituitary body has already yielded growth, sex, 
lactation, thyieotropic and fat mobilization hormones To study these active 
piinciples puppies eight to ten w'eeks old w'eie hypophysectomized, and this is 
a preliminary report of a by-pioduct of the oiigmal undertaking It concerns 
another pimciple of the piobable cential control station of the entire endocrine 
system, and opens a rich vein m the metabolic mine of the carbohydrates 

Clinical evidence has long existed pointing to a pituitary-carbohydrate 
1 elationshi]), and this has been supplemented by a variety of disconnected 
experimental suppoit With this present link m the chain it may be predi- 
cated that theie is a pituitary pimciple, most likely m the anterior lobe, which 

])lays a leading idle m the metabolism of carbohydi ates, its action antagonistic 
to insulin 

For many years the debate as to the absolute need of the pituitary body 
foi the maintenance of life was held, the issue being long undecided because 
of opeiative difficulties, among other trials Some animals were finally 
successfulh carried over after proven complete hypophc sectomy and the 
issue was decided Howcnei, the difficulties were not alteied and hcpo- 
pln sectomi/cd dogs continued to die of a tiain of scmptoms which Cushing 
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called “cachexia hypophyseopriva ” This state is chaiacterized by a loss of 
normal interest in the surroundings, irritability, unsteadiness of gait, anorexia, 
arching of the back, lethargy, fine muscular twitchings, hypersahvation, coma, 
and death This was the difficulty to be overcome m preparing the puppies 
for studies which were intended to last for months, for these very symptoms 
occurred even after the most meticulous operative care checked by absolutely 
negative post-mortem studies In puppies the symptoms supervened aftei 
twenty-foui hours, while in the matin e dogs the trouble began after a three- 
day lapse 

In observing these happenings repeatedly the syndiome resembled in 
some points the tiain of events in humans who have hypoglycjemic crises 
So, carbohydrate therapy was given to the cachectic animals intravenously, 
intrapentoneally, subcutaneously, and by stomach tulie By whatever method 
of administration, there was impiovement, though after a time symptoms 
recurred only to be again relieved by more carbohydrates, these alternating 
states lasting for days To anticipate this difficulty feeding was begun 
immediately after recoveiy from anaesthesia, even by stomach tube if neces- 
sary, and, if adequate carbohydiates weie supplied, “cachexia hypophyseo- 
priva” did not stipeivene 

Blood-sugar studies have demonstiated in puppies that have not been fed 
post-operatively a normal level for about twenty-four hours, then a rapid fall 
even to an unreadable content befoie exitus The early symptoms of mischief 
manifest themselves at about the fifty milligrams per lOo culnc centimetres 
level by the Benedict modification of the Fohn-Wu method Conti ol puppies 
fasting foi an equal period had no such v'ariations Sugar has never ap- 
peared in the urine 

That the carbohydiate metabolic distuiliance alone is lesponsible for the 
old picture of “cachexia hypophyseopriva” we cannot say, nor does it seem 
reasonable Rathei, not alone has the panel eas lieen given free rein, but all 
the glands of internal secietion, though perhaps less impi essively, are allowed 
to act without the legulatoiy influence of tlie pituitary body Howevei, 
hypoglycasmia is the likely explanation of fatalities previously attributed to 
the so-called “cachexia hypophyseopriva ” 

THE USE OF RIBBON GUT IN THE REPAIR OF KIDNEY 

WOUNDS 

By Oswald Swinnev Lowsley, M D , and Courtney Craig Bishop, M D 

or Nfm Your, N Y 

Incision of the kidney coitex as a method of providing free access to the 
renal pelvis, whether for purpose of removal of calculi, or for relief of 
undrained and infected urine, has been recognized as an acceptable surgical 
procedure foi neaily seventy years The early pioblem of selection of the 
site best suited for incision uas clarified liy the researches of Tuffiei and by 
the anatomical studies of Bioedel Innumerable variations in the method 
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of closure of the wounds were mtioduced b} the repoits of many workers 
describing both experimental and clinical studies 

It IS commonly accepted that nephrostom}' is followed by impairment of 
renal function , the cause for this has been attributed b} some to the incision 
of functional cortical and medullary tissue and b} others to the ischsemia 
and subsequent scarification of functional tissue peripheral to the through- 
and-through sutures used for closure of the w ound Demmg^ has supported 
the latter point of view by demonstrating, by means of corrosion models, 
that the major damage results from the circulatory changes produced by the 
through-and-through sutures, ^arlatlons in the figure of the sutures produced 
little if any significant difference m the end-result 

The investigations described in this report represent an attempt to tormu- 
late a technic for closing nephrostomy wounds b)'- means of a fiat ribbon 
laced about the kidney in place of the comentional t>pe of suture wdnch 
pierces the renal tissue For such purposes, it w^ould be necessary to have 
an absorbable fiat ribbon of sufficient strength to permit the usual amount 
of tension to which ordinary catgut is subjected The ribbon would need 
breadth in order to produce a definite directed force, w Inch at the same tune 
had no cutting or constricting effect on the renal substance The material 
w ould need to be of such thinness as to permit complete flexibility and ease 
in handling These specifications were presented to Davis and Geek, Inc , 
who deA eloped in their laboratories the ribbon gut used m these experiments 
The suture material so prepared consists of fiat ribbons of untwisted gut, 
45 to 65 centimetres 111 length i 8 to 2 o centimetres m wudth and in thickness 
no more than that of fine rice paper Steiihzed and packed m a manner 
entire!}' similar to that of the usual catgut it remains thoroughly pliable 
When exposed to air, how ever, the material dries rapidh and becomes difficult 
to handle , moistening w ith saline solution readily restores its original pliabil- 
ity The material has been tied after the customary manner and the knots 
have proven adequate and satisfactory, any tendency for the ribbon to twust 
on itself has been confined to a matter of a centimetre immediately adjacent 
to the knot and has in no w ay interfered w ith the desired effect, i c , a broad, 
fiat surface The manufacturer s m vifi o experiments demonstrated that 
the material was absorbable in four to fiie days “ The lu vivo experiments 
conducted in this study have not borne out this finding , the material has been 
found still intact though of lesser tensile strength, at the end of tw enty-three 
da}s 

The plan for the present series was to make the con\entional t}pe of 
nephrostomy incision in the kidneys of animals and then close the wounds by 
encircling the organ w ith tw o or three bands of fiat ribbon gut At operation, 
the closure would be expected to accomplish firstly an adequate approxima- 
tion of the cut surfaces and second!} complete and permanent hemostasis 
Post-operatn el} , the objective of the experiment was simply to establish 
whether or not such a procedure was compatible, on the one hand, with life 
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and continued good health and on the othei uith satisfactoiy lieahng of 
the organ 

The operation itself is neithei difficult noi time-consuming The kiclne} 
must be located, completely freed of all adjacent adhesive tissue and delivered 
into the wound The chosen site foi nephrostomy is located and marked , 
before the actual nephrostomy is done, however, all preparations for the 
closure are carefully made The ribbon gut is looped beneath each pole, 
adjacent to but not impinging upon the pelvis and its associated vascular 
pedicle In the development of the technic, it was tound necessary to cieate 
some means to prevent the ribbons, when once placed, from slipping length- 
wise over the poles of the kidneys This was accomplished by constructing 
straps of kidney capsule about thiee millimetres m width on both surfaces 
of the viscus at eithei pole Through these straps were threaded the free 
ends of the ribbons , the loop of ribbon was well fixed by tins means beneath 
the pole and the free ends could be readil)'’ crossed on the lateral curvature 
of the organ, le, at the site of proposed nephrostomy After incision 
through the avascular hue of Broedel, closure was accomplished by genth 
tightening the ribbons about either pole and tying them acioss the line of 
incision A small piece of freshly cut fat introduced into the wound 
admirably aided in hemostasis As an added piecaution against slipping, 
the long ends of each ribbon were tied each to the other When needed to 
provide thorough hemostasis, a third ribbon was placed in the form of a 
figure-of-eight about either pole and the long ends crossed and tied over the 
line of incision It was found necessary to use this latter figure in only two 
instances, since in all others the two single ribbons afforded completely ade- 
quate closures When the closure was considered complete the kidney was 
returned to its fossa and the wound closed without drainage 

The procedure has been carried out in fourteen animals Originally six 
rabbits were done and after the method had been found practical in this 
group, the work was immediately extended to dogs, with which it has since 
been continued At the time of writing, ten operations have been pei formed 
on eight dogs There has been but a single fatality, that occurring m a 
young dog five days after operation , autopsy showed a diffusely suppurating 
kidney with generalized sepsis In all the others the wounds have healed 
pe) pumam, without infection and without urinary leakage The animals 
have regained or increased their pre-operative weight, and to external ap- 
pearances have seemed m the best of health In the dogs there has been a 
period of toxicity, manifest in loss of appetite and interest, lasting from the 
second to the fifth post-operative da} The animals have been sacrificed at 
intervals of two to eight weeks post-operatively , the kidneys weie removed 
examined grossly and prepared for microscopical study In none was there 
evidence of old or new haemorrhage In all the specimens the nephrostoiu} 
has been completely healed , in none has there been distortion of the normal 
configuration of the organ The specimens have weighed the same as their 
respective normal fellow s , in none has there been gross evidence of necrosis 
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nor circulator} damage The sutuie mateiial (experimental stock No 362) 
has been found m place and intact up to eight weeks after operation There 
IS relatively little foreign-body reaction imbedding the ribbons 

One of us has carried out the procedure in five instances of nephrostom} 
in human beings Of this group four cases were done for the relief of 
nephrolithiasis and the other for drainage of a pyonephrosis The operatne 
procedure has been the same as described above In each of these cases the 
renal pehis has been drained by a small soft rubber catheter for two to 
three days, and the renal fossa has been drained by a single folded rubber 
tissue drain At the completion of the operation the kidney is suspended by 
the Deming technic ^ All these patients have recovered v ithout complica- 
tions and have experienced a convalescence not at variance from the usual 
In none has there been secondary bleeding The drams have been removed 
on the fifth or sixth day and the wounds have been closed and dry by the 
twelfth day post-operatively 

The complete details of this piesent preliminary study are appearing else- 
where in the near future No efifort has been made m this group of investi- 
gations to determine the results in terms of the functional efficiency of the 
kidney, this aspect of the study is to be reported in a subsequent paper The 
present undertaking has established the fact that closure of wounds of the 
kidney is technically possible through the use of ribbon gut which is laced 
about the kidney m such a way as to replace completely the more conventional 
type of through-and-through suture of catgut The technic of the procedure 
has been described It has been demonstrated that closure by this method 
produces satisfactory approximation of the cut surfaces, and also thorough 
and complete hemostasis It has been further demonstrated that kidneys so 
repaired heal completely u ithout temporary or permanent urinary drainage, 
and that such an operation is compatible with a complete and permanent 
return to health 
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THE MUCOSA OF THE GALL-BLADDER 
By Johx G Schmidt, M D 

OF New York, N Y 

The microscopical examination of the mucosal cells ot the fresh gall- 
bladder presents an unusual picture ^lore tban fifty years ago, Virchow, 
m the stud} of fresh teased specimens of gall-bladder mucosa desciibed the 
cells as being filled with refractile globules which he considered to be fat 
in the process of absorption With the de^elopment of modern pathological 
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technic, involvmij the fixing and staining of tissues with solutions composed 
largely of fat solvents, this picture Avas lost and its possible significance 
forgotten 

The technic used is simple and consists merely m picking a minute piece of the mucosa 
and placing it in a weak formalin solution under a cover slip , a few gentle taps on the 
cover slip serve to break up the tissue so that indnudual cells may be made out There 
was then shown a lantern slide, obtained from the gall-bladder of a healthy dog, which, for 
three days previous to the operation, had been given a daily half pint of heavy cream, in 
addition to his regular diet , he was then killed with ether inhalation and the gall-bladder 
immediatelj" removed This organ appeared, grosslj^, to be entirely normal, the mucosa 
however, having a somewhat milky appearance, most marked, at the ampulla and in the 
cystic duct The slide was immediatelj made in the manner just described, and adequately 
shows the globules packing the cytoplasm of a row of mucosal cells Another slide is the 
same field with the Nicoll prism attachment, giving the affect of doublj refractile material 
with polarized light The “Maltese Cross” effect produced by some of the globules, which 
IS believed by many to indicate the presence of the cholesterol esters, can be made out 

Flesh human gall-bladders obtained at operation have also been examined 
by this technic and pictures appioximating this were seen, especially in those 
presenting giossly the so-called “strawberi}^” or cholesterosis appearance 

What the exact implication of this is, we are not prepared to say We have 
revived these old obseivations merely as evidence of an active role, possibly 
that of fat absoiption, being played by the epithelium of the gall-bladder, 
and we offer this as a small contribution to the present knowledge of the 
function of the gall-bladdei 


THE FORMATION OF GALL-STONES 

By Joshua E Sweet, M D 
OF New York, N Y 

I AM convinced that the gall-bladder has a function other than that of a 
mere reservoir for bile When one finds such a complex valvular arrange- 
ment in the cystic duct as is foimed by the valves of Heistei, it is difficult 
to think otherwise than that such a device is designed to prevent emptying, 
and Avhen one studies the extremely complicated ariangement of the mucous 
membrane, one must feel that the organ is designed for absorption The 
work presented by Doctor Schmidt is, to my mind, proof that the gall-bladder 
cells are concerned with some active piocess m hpoid metabolism The work 
which Doctor Sutton has shoAvn points, we believe, to a compensatory 
hypertrophy throughout the biliary tree, after removal of the gall-bladder, 
and the second part of Doctor Sutton’s work suggests that the real function 
of the biliary tiee may be connected with the metabolism of sterols, or, more 
specifically, Autamin D On the basis of such an hypothesis, the gall-stones 
which are composed mainly of cholesterol may represent a disturbance in 
vitamin D metabolism, a disturbance comparable to the formation of kidney 
stones when the vitamin A metabolism is upset 

If the gall-bladder is an organ of absorption, gall-stones may form under 

392 



FOlUrATION OF GALL-STONES 

eithei of two cii cumstances The absoibing membiane ma) be destioyed, as 
IS often found m the association of chronic cholecystitis and cholelithiasis 
Infection is, howevei, not necessary to the foimation of stones as is shown 
by the finding of chionic cholecystitis without stones, and, conveisely, the 
finding of stones in a pei fectly normal gall-bladdei 

This lattei finding — stones in a noimal gall-bladdei — I believe is to be 
explained on the hypothesis that the matenal furnished to the gall-bladdei 
by the hvei is pathological, that is. nonabsoi bable, and, theiefore, it must 
collect 

How, then, does cholecystectomy cuie cholelithiasis^ In the case of 
chionic cholecystitis with cholelithiasis, obviously, by lemoving the cause and 
efifect In the case of cholelithiasis of hvei oiigin, I believe the good eftect 
of cholecystectomy can be explained only by the secondaiy efitect of chole- 
cystectomy upon the anatomy and the function of the duct system The 
normal bile-ducts become enormously dilated after cholecystectomy, and 
through this widened tube the pathological hvei pioduct escapes into the 
intestine, and, whereas bile noimally flows into the intestine piactically only 
duimg the peiiods of active digestion, aftei cholecystectomy it dribbles con- 
stantly into the intestine, i e , there is no opportunity foi collection and pre- 
cipitation But this has not cuied the basic tiouble, ? e , the metabolic upset 
in the liver 

But I suspect this does not always happen and I am convinced that this 
failuie to obtain fiee diainage aftei cholecystectomy is the real explanation 
of common-duct stones following cholecystectomy 

Theie is a type of common-duct stone which is composed of a daik 
blown mass of pigment and salts which is chaiacteiized by its tendenc}^ to 
bleak into many fiagments on diying I suspect that the explanation of 
this type of stone is to be sought in the anatomical lelationships between the 
bile-ducts and the panel eatic duct A stenosis at the common opening m the 
noimal aiiangement of bile and panel eatic ducts would cause a mixing of 
the two secietions within the duct system which might leadily pioduce a 
piecipitation of the salts and pigments of both secietions 

Undei such cii cumstances cholecystectomy might pioduce a cure as it 
appaiently did in one case fiom which I obtained the stone, but m anothei, 
which I owe to Di Guildfoid Dudley, and which I trust he will bung before 
the Suigical Society at some futuie date, a cholecystectomy was done, a 
second operation was peifoimed foi common-duct stones, and, finally. Doctor 
Dudley lemoved a lemarkable stiuctuie fiom the common duct, a cast of 
the light and left hepatic ducts, the common hepatic duct, the stump of the 
cystic duct, and the beginning of the common duct Manifestl}^ the accepted 
suigical piocedure, cholecystectomy, was not cuiative m this case I believe 
that suigeiy must devise some othei proceduie to meet this particular condi- 
tion of common-duct stones 
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HARVEY GILMER MUDD 
1857-1933 


Dr Harvey Mudd was boin in St Louis in 1857 His father was Heniy 
Thomas Mudd, a man of afifairs , his mothei, Sarah Elizabeth Hodgen, a sistei 



(Str'iii'is photograph) 

Gilmer Midd MD 


of the distinguished surgeon, John T Hodgen There were two brothers, 
Henry H Mudd and Seeley W Mudd The former, who was older, became £. 
distinguished surgeon, the other a distinguished mining engineer There were 
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two sisteis Fannie, who died aftei giaduation at Monticello, Illinois, the 
othei, Elizabeth, inanied Doctoi Lemen of Den\er Coloiado All the family 
enjoyed the opportunity of athoioiigh education lianey’s family moved to 
Kirkwmod in his second summei because of his health, and he attended school 
111 this cultured suburb of St Louis, latei commuting to the cit} for his high 
school woik Aftei giaduation fiom Central High he entered Washington 
Univeisity wheie he took tivo yeais of academic work, leaving theie m 1878 
His uncle, Doctor Hodgen, w^as at the zenith of his most distinguished caieei 
and his brother, wdio was engaged m piactice wuth Doctoi Hodgen. had 
aheady made a name foi himself 

As might have been expected Doctoi Mudd then enteied medicine, em oil- 
ing m the St Louis Medical College wdiere his uncle w^as dean and his brothei 
a piofessoi and he giaduated m 1881 m the fiist class under the three yeai 
cuiiiculum Fie then enteied the St Louis City Hospital as an intern and also 
took pait of his seivice at the Female Flospital, wdiich completed the year 
1881-1882 


In the St Louis Medical College he became a demonstratoi of anatom}^ 111 
1888, then a lectuiei on osteolog}^, and later piofessor of osteology and le- 
gional anatomy He was piofessoi of fiactures and dislocations foi seveial 
3^eais, up to the time of the union of the St Louis Medical and the Missotiii 
Medical Colleges in 1899 Then he became piofessor of clinical suigeiy but 
aftei the combination he did less teaching than formerly When the reoigani- 
zation of the school took place in 1909 Doctoi Mudd lemamed as piofessoi 
of clinical suigeiy, and at his death he w^as Emeritus m Smgeiy 

Aftei letuining to St Louis fiom abroad m 1887 wheie he had spent twm 
yeais studying in Vienna, Beihn, Pans, London, and Edinburgh, he started 
111 piactice wnth his biothei, Fleiiiy Mudd. using to a position of piommence 
on sine and ceitain steps While they had woik all ovei the city their chief 
activities w^eie ceiitied about St Luke’s Hospital wdieie the eldei bi other w’’as 
chief of stall, and on his death 111 1899, Haney Mudd w^as elected to this place 
wdiich he ably filled foi thnty-three yeais up to his death St Luke’s Hospital 
lemained thioughout his life his chief mteiest, he being not only chief of staff, 
but chief suigeon and a membei of the boaid of diiectois His constant inter- 
est and caieful diiection weic lesponsible for the fine development of the insti- 
tution St Luke's show'ed his influence in evei\ depaitment and whateiei 


success it has obtained is laigely due to his coopeiation Theie w^as no activity 
in the hospital that he didn t have a loice in Fleie he did most of his suigeiy, 
and it w'as in the piactice of suigen that he made his gieatest name 

He had a keen abiliU at diagnosis and a tiaming in clinical medicine and 


suigeiy that made him a most helpful consultant He w'as among the fiist to 
do extensile hi east opeiations and his fine lesults gave him a laigc clientele in 
this class of cases In abdominal suigeii he had his greatest successes and he 
caiefully followed the adiances in this field so that he was alwais among the 
Icadcis It IS haidli fan to stiess any branch of suigeiy as his special faiorite 
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because he was essentially a general surgeon, taking as much piide in the excel- 
lence of his thyroid work as he had satisfaction from his skill in handling frac- 
tures, particularly those about the hip and thigh, where he could use better 
than anyone else the Hodgen splint that he had learned so well how to apply 
from his inventor uncle. Doctor Hodgen He gave considerable attention to 
genito-urmary surgery in the earlier days of this specialty and was a member 
of the Association of Genito-Urinar)’- Surgeons of America from the year 
1899, and its president 111 1908 He was a member of the American Surgical 
Association and its vice piesident m 1920 He took a keen interest in the St 
Louis Surgical Society from 1903 until his death He also had membership in 
numerous scientific societies, the St Louis Academy of Science, the Arch- 
aeologic Institute, the International Surgical Association, the Society of 
Physico Chim de Palermo He was an active supporter of the St Louis 
Medical Library from its inception up to the time it was taken over by the St 
Louis Medical Society He was also a member of the College of Surgeons 

In 1892 Doctor Mudd and Miss Margaret de la Plaux Clark were married 
The son, Stuart Mudd, ivas born in 1893 He now lives in Philadelphia where 
he IS associate professor of experimental pathology in the University of Penn- 
sylvania Mrs Mudd and Dr Stuart Mudd were with Doctor Mudd when be 
died in Boston, after a prostate operation, on August 16, 1933 

Few men started their practice with the advantages that Harvey Mudd 
had, and few careers have fulfilled the promises of their auspicious beginnings 
better than did his Under the fortunate aegis of his family tradition, and 
endowed with a physique that made it possible to labor endlessly, his alert 
acquisitive mind gathered knowledge and experience, and his fine personality 
made him sought for and developed in his patients a devotion that was an 
adulation His spirit was that of a youth, it never grew old He enjoyed 
people, if they were his friends, with a zest that is rarely equaled, and it is 
easy to understand why since his death one man wrote, “He was a wonderful 
man, full of human sympathy and loved by more people than any other man 
in St Louis ” 

He was passionately fond of the outdoors, taking part m hunting expedi- 
tions with the keenest zest His love for the country urged him to get a small 
place in the foothills of the Ozarks where he could raise turkeys and guinea 
fowls and some wild birds, a bird sanctuary in fact, and here he spent much of 
his spare time in the last few years He had a great fondness for music and in 
his later years was a regular attendant at the symphony concerts, though he 
equally enjoyed the less classical forms of music At his own home he was 
seen at his best, an ideal husband, parent and friend, always seeking to advance 
the pleasure of those dear to him, and his fund of good stories, always kindly, 
made him welcome and spread sunshine wherever he went As President 
Williams of Missouri University wrote, “He was a credit to his City, his State 
and to his Country ” MB Clopton 
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GEOEGE DAVID STEWART 
1862-1933 


George David Stewart vas born December 28, 1862, in Cumberland 
County, Nova Scotia, of Scottish descent He brought traditions from both 
these sources to this country, where he began his medical education m 1886 



George Damd Stewart, AI D 


at the Bellevue IMedical College, now the Medical Department of New York 
UnnersitA, from which he was giaduated in 1SS9 It was in connection with 
this college that he expended the gi eater pait of his abundant energ}’’ and 
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nidustiy during the remaining foity-four yeais of his life He still held the 
position of Piofessor of Surgery, to which he was appointed in 1914, at the 
time of his death March 9, 1933 He became a Fellow of the American 
Surgical Association m 1915 

Stewart’s greatest contribution to surgeiy was as a clinical teacher He 
had, to an unusual degiee, the powei of deal and forceful expression so 
that the weekly operative clinics which he held m the amphitheatre at Bellevue 
Hospital for neaily thnty years were enthusiastically attended b}^ his students, 
as well as by large numbers of visitors to the hospital 

His devotion to teaching and his leal abilitj as an oigainzer of a surgical 
depaitment along practical lines lesulted, m 1930, in the cieation of the amply 
endowed George David Stewart Chair of Surgery at his Alma Matei by a 
hfe-long friend, the late IMi George F Bakei 

Doctor Stewart was a film believer in the modified foim of didactic 
teaching and under his leadership and influence such teaching had great value 
The utilization of a municipal hospital for teaching purposes with university 
ideas IS always fraught with administrative difficulties In coopeiation with 
the late Dr William M Polk, Dean of Coinell Univeisity Medical College, 
and Dr Samuel Lambert, Dean of the College of Physicians and Surgeons, 
m developing Bellevue Hospital along these lines, Doctor Stewart illustrated 
one of his strongest characteristics — an abilit)' to gam public confidence and 
turn It to public advantage 

He received the unusual honoi of being elected for three successive teims 
to the Presidency of the New Yoik Academy of Medicine During his 
tenuie of office, from 1919 to 1925, he carried forward developments m 
building and administration which placed that Institution in a position of 
leadership not only in this community but thioughout the state and, to some 
extent, the country His influence certainly was national In 1927 he was 
elected President of the Ameiican College of Surgeons, which office he 
administered with great ability His writings on suigical subjects m the 
clinical field weie fiequent and were chaiacterized by a clear-cut maniiei of 
expression which placed emphasis where needed 

No sketch of the life of Geoige Stewart would be adequate that did not 
include a reference to his love of literature, paiticularly poetry, and to othei 
forms of art He was a constant reader of the classics and, being endowed 
with an excellent memory, he delighted man)' audiences with apt quotations 
and anecdotes He was a wntei of veise of no mean merit His ability as a 
speaker was widely recognized so that he was m constant demand on serious 
occasions and others less seiious 

The Academy of Medicine, m mourning his death, bore testimony to the 
loss of a “forceful leader and teacher, a wise counselor, a kindly man and a 
dear friend With his magnetic personality, his rare gift of humorous expres- 
sion and his wisdom acquired through wide experience, he was a dominant 
figure among his fellows 
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JOHN SPEESE 
1880-1933 


The Philadelphia Academy of Suigeiy has seldom been called upon to 
lecoid the loss of its Piesident dm mg his teim of office Doctoi Speese 
had seveial months still to seive when Octobei 15 he died suddenly He was 
a victim of coionaiy scleiosis — the “doctoi s’ disease” — entnely unsuspected 



John Speese, M D 

until his filst attack a few weeks befoie Only fifty-four, he seemed m 
full vigor and entitled to expect many years of work and rewaid He was 
always a haid ^\orkel, nevei taking long vacations The last }eai had been 
a paiticulaily difficult one foi him, bunging with it much hard work and 
an unusual degiee of woirj and stiain These factors neie probahh le- 
sponsible foi the acute de\elopment of his fatal disease 
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Doctor Speese trained himself wisely, combining laboratory and clinical 
work in proportions that made him a well-rounded surgeon As a result, 
his judgment in gross and microscopic tumor diagnosis was greatly sought 
after and valued He was an excellent and safe operator, bold if need be, 
never rash He understood the art as well as the science of surgery and his 
patients profited thereby He was a helpful consultant , he had an analytical 
mind, quickly reaching the heart of the problem His advice was sound, 
constructive and clearly expressed 

Well prepared by such experience, he was one of the many surgeons of 
America who otfered their services to their country in the World War 
Owing to changed needs, his unit was broken up soon after landing m 
France Uncomplainingly he accepted unimportant assignments until he 
was made head of an operating team with Mobile Hospital 2 After an 
arduous term of service there, he was transferred to Mobile Hospital 8 as 
Chief Surgeon Here his worth as surgeon, executive and man was widely 
appreciated Returning home, he was one of those who rapidly came to the 
front, being rewarded by important hospital positions and memberships in 
national societies He contributed articles to curient literature and mono- 
giaphs to other publications 

From an experience of nearly thiity )'^ears in many places and relation- 
ships, the writei wishes to pay a tribute to Doctor Speese as a friend He 
enjoyed companionship, he was a good mixer, he had a keen sense of humor 
and a faculty for analyzing people and things and summing them up m a 
pithy lemark These and other qualities made him a welcome member of 
many a circle 

Edward B Hodgk 
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JE.TUNAL ULCER 

SOME OBSERVATIONS ON ITS COMPLICATIONS AND THEIR TREATMENT 

By D P D Wilkie, M Ch , F R C S 

OF Edinbchgh, Scotland 

PROFESSOR OF SCRGERF IS TnE UNFFERSITT OF FDrS'BURGn 

The problem of jejunal ulcer is one of real, if somewhat melancholy, 
interest to the surgeon It is one of his own producing and is admittedly 
difficult of solution The operation of gastrojejunostomy, at one time re- 
garded as one of the most beneficent of surgical procedures, is now con- 
sidered by many surgeons as an unjustifiable measure in the treatment of 
peptic ulcer On the Continent of Europe gastric resection has largely re- 
placed the short-circuiting operation, but m Britain and m America opinion 
has not svung over to the more radical practice, at least in the treatment of 
duodenal ulcer 

Jejunal ulcer is unquestionably a serious condition and prevention is simpler 
than cure Briefly stated, it occurs more frequently m men than in women, 
and IS much commoner after gastrojejunostomy for duodenal ulcer than it 
IS after the same operation for gastric ulcer Its incidence is variously stated 
at from 2 per cent to 40 per cent by different writers, and it would certainly 
appear to be commoner among the Teutonic and Semitic races than among 
those of Anglo-Saxon stock Whilst it is difficult to give accurate figures 
regarding a condition which is not always confirmed by operation, my own 
figures show the incidence to be approximately 3 5 per cent of all gastro- 
jejunostomies for ulcer Further, it appears to occur much more frequently 
in patients v ho, before operation, had a high gastric acidity and little gastric 
retention It occurs but rarely in patients with old-standing pyloric or duo- 
denal stenosis and with low gastric acidity It was in the treatment of the 
latter type of case that the reputation of the operation of gastrojejunostomy 
vas founded, and had it been restricted to this type the problem of jejunal 
ulcer would not be the burning one it is to-day 

In ni) experience the most effective pre\entive measure is to avoid a 
gastrojejunal anastomosis in all cases of duodenal ulcer with high acidity and 
little or no stenosis and to employ either gastroduodenostomy or some form 
of plastic operation at the p3dorus m such cases As infection is another fac- 
tor in the etiolog}’^, the eradication of septic foci in teeth, tonsils, appendix 
and gall-bladder should form an essential part of therapy in ulcer cases 
Further, the injudicious or heavy-handed use of clamps in the operation of 
gastrojejunostomy may determine an area of lowered vitality which may fall 
a prey to the acid chyme in the early post-operative period 
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The tendency to regaid the oiDeration as the cure rathei than as an inci- 
dent in the treatment of peptic ulcer, Avith consequent failure to insist on 
care in diet and to exhibit alkalies during the early months of convalescence, 
IS still all too common The sensitive jejunum must be sheltered from 
hyperacid gastric juice till such time as it has acquired immunity, and any 
neglect to observe this reasonable precaution must inevitably lead to a high 
incidence of jejunal ulcer 

Pathology — The distinction between gastrojejunal and jejunal ulcer is 
more of academic than practical interest The suture alone will not determine 
an ulcer and, whilst devitalization at the suture line must of necessity play 
a part when the othei ulcer-determining factors are operative, it is common 
knowledge that the ulcer is just as common at some distance from as on 
the line of suture We may, therefore, consider the two types of ulcer as 
essentially one and the same My experience leads me to believe that in 
the majority of cases the onset of jejunal ulcer follows hard on the opera- 
tion although the recumbency and the initial care m diet, which characterize 
the immediate post-operative period, may to some extent mask the symptoms 
Certainly it is true that the patient who complains of acidity and heartburn 
during the early post-operative stage is a strong candidate for the ranks 
of jejunal ulcer cases 

Apart from the persistent dyspepsia which is the common lot of suf- 
ferers from jejunal ulcer, certain alarming and disabling complications are 
frequently encountered Some of these I will but mention, others I wish 
to deal with in greater detail 

Recuiitng hcemou hage is the most frequent and the most difficult to 
treat It calls for surgical treatment preceded by blood transfusion 

Peifofation into the free peritoneal cavity, whilst uncommon, is always 
serious owing to difficulties of satisfactory closure without compromising 
the gastrojejunal outlet If the immediate dangers are survived, a second 
operation, to treat the ulcer, is usually required and presents a formidable 
technical problem 

Subacute peifotation with the formation of an inflammatory mass, situ- 
ated to the left of the umbilicus, calls for conservative treatment until such 
time as the inflammatory reaction has subsided Thereafter surgical inter- 
ference must be undertaken If the local conditions permit, the region of 
the anastomosis must be freed and a partial gastrectomy performed When the 
patient’s general condition is poor, and inflammatory infiltration of the meso- 
colon and root of the mesentery is such as to present formidable obstacles to 
a safe resection, I have found that reasonably good results follow a double 
short-circuiting operation, viz, a gastroduodenostomy to exclude the old 
ulcer, and a duodenojejunostomy to exclude the region of the jejunal ulcer 

Penetrating Jejunal Ulcet — It is usual to find the ulcer just at the stoma, 
alongside it or just beyond Occasionally, however, the ulcer may be found 
in the jejunum proximal to the stoma In such cases it may penetrate into 
the mesocolon and the posterior abdominal wall, just as a posterior gastric 
ulcer penetrates into the pancreas Excision of such a penetrating ulcer may 
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lead to a wound of the superior mesenteric vein and it should not be at- 
tempted In a very pronounced example of such an ulcer in the proximal 
loop, a completely satisfactoi*y result followed the removal of the gastro- 
entei ostomy stoma, closure of the stomach and the jejunum, the establish- 
ment of a gastroduodenostoiny opening to exclude a stenosing duodenal iilcei , 
and a duodenojejunostomy to short-circuit the jejunal ulcei 

Secondmy Duodenal Ileus — I wish to draw attention particulaily to the 
occuirence of duodenal stasis as a factor m both the pathological and clinical 
pictures of many cases of jejunal ulcei and especially cases of long standing 
The tendency to thickening and fibiosis in the legion of the stoma leads, 
on the one hand, to a giadtial nai lowing, and in some cases a potential, if 
not actual, occlusion of the gastioentei ostomy opening, and, on the othei 
hand, to an inflammatory induiation of the loot of the mesentery which 
intei feres with the efflux fiom the duodenum In the tieatment of such 
old-standing cases special measures must be taken to dram the partially 
obstiucted duodenum if complete lelief is to be gained In some cases diam- 
cige of the duodenum by the establishment of a duodenojejunostomy stoma 
may be all that is necessaiy, m othei s this opeiation must be associated with 
a diiect attack on the jejunal ulcei and the oiigmal stoma 

The following two cases illustiate this point They repiesent extreme 
degiees of the factoi of duodenal obstruction, a factoi which in minoi 
degiee is piesent in a laige number of cases 

Case I — A M, aged si\ty-two Twenty-five years ago had a gastrojejunostomy 
done for duodenal ulcer He was well for some years then he began to have recurring 
attacks of indigestion and on two occasions had melaena For the past ten years has 
had increasing discomfort after food, great flatulence and occasional vomiting of large 
quantities of fermenting bile-stained fluid For the past five years had been in the 
habit of passing a stomach tube daily and washing out his stomach Every now and 
then he would get attacks of pain and distention He had to eat very sparingly and 
consequently had slowly but steadily lost weight 

On examination a large splashing stomach, and what was talcen to be a splashing 
duodenum, were made out A barium meal examination showed nothing passing through 
the stoma, great retention in the stoma and a mega-duodenum with great retention in 
spite of active writhing peristalis (Fig i ) 

A diagnosis of jejunal ulcer, with stenosis of the stoma and pronounced secondary 
duodenal ileus, was made and operation wuth a view to draining the dilated duodenum 
recommended 

Opctation — A mass of fibrous tissue surrounded the area of the stoma, which w'as 
bound dow'ii over the root of the mesentery, and tightly stenosed The first part of 
the duodenum show'ed the scar of an old ulcer but no stenosis The duodenum m its 
second and third parts w'as greatly dilated and hj pertrophied There appeared to be 
no indication to interfere with the old stoma and accordingly a duodenojejunostonij 
was perfornied He made a most rapid and gratifying recovery, lost all distention, 

icgamed liis appetite and put on twenU -eight pounds m weight in the following three 
iiiontlis 

lit n weakly and cmacialed individual, o\ei sixty yeais of age, a direct 
attack on the site of the old ulcei avould have been both meddlesome and 
dangeions In this case the duodenal ileus had giadually come to dominate 
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the clinical picture and the one essential part of the surgical treatment was 
to drain the obstructed duodenum 

Case II — J F, aged fifty-six Twenty-two years before had a gastrojejunostomy 
done for “dyspepsia” no ulcer was seen at operation Patient was never quite well 
following the operation and developed svmptoms of jejunal ulcer some five years before 
the second operation One day patient was seized suddenly with a very acute abdominal 
pain, suggesting a perforation He was treated on conservative lines 



Fig I — Gross duodenal ileus resulting from longstanding jejunal ulcer Complete 
relief followed duodenojejunostomy 

Radiograms taken two weeks later showed that the barium was leaving entirely 
by the pylorus and that there was pronounced duodenal stasis (Fig 2 ) 

At operation there was induration and congestion round a narrowed stoma, and 
a dilated and hypertrophied duodenum bulged beneath the transverse mesocolon The 
first part of the duodenum was dilated and showed no trace of ulceration The stoma 
was freed, the opening m the stomach closed and the rent in the jejunum closed trans- 
versely A submesocolic duodenojejunostomj was then performed In spite of a stormy 
convalescence the patient made an excellent recov'erj' and is now well 
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These two cases show in pronounced degree the development of chronic 
duodenal ileus as a result of jejunal ulceration Minor degrees of the con- 
dition are more frequent and if demonstrated by X-iay examination should 
determine the establishment of duodenal drainage as one essential step m 
whatever operative pioceduie is adopted Failure to oveicome duodenal 
stasis will lead to persistence of discomfoit and may, if the gastroentei ostomy 
has been simply removed, lead to a recrudescence of duodenal ulcer The 



Fig 2 — Duodenal ileus assocnted with jejutnl ulcei Complete relief followed 
removal of stoma and duodenojejunostomy 

following case, although not a tiue example of jejunal ulcer, illustrates 
the point in question 

Case III — J p ^ aged twenty-eight, after some months of symptoms of duodenal 
ulcer, was seized with sudden abdominal pam, typical of perforation He was operated 
on some hours later and a perforated ulcer of the duodenum exposed Tlie perforation 
was closed and a posterior gastrojejunostomy performed After doing well for some 
da^s he commenced to vomit bilious material, and this continued for ten days during 
whicli time he became progressively weaker and developed generalized tetanj^ 

He was guen a barium meal and X-ray photographs taken, wdien it w'as seen that 
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the barium was leaving entirely by the p3’lorus and was held up in a greatly dilated 
duodenum 

A second operation was performed, at which the jejunum was detached from the 
stomach — lestitutio ad mieginm The patient convalesced slowly and, although suffer- 
ing from some indigestion and flatulence, was able to return to work After some 
months duodenal ulcer symptoms returned, worse than ever before, and continued m 
spite of medical treatment 

Seen two years after his first operation, he was in poor health and suffering from 
persistent pain and flatulence 

X-ray examination showed that he had a large duodenal ulcer and marked stasis 
in a dilated duodenum (Fig 3 ) 

An operation to short-circuit the duodenal ulcer and to dram the dilated duodenum 




Fig 3 — Chronic duodenal ileus persisting after removal of stoma with recrudescence of 
duodenal ulcer Gastroduodenostomy and duodenojejunostomy gave immediate relief 

was recommended This was carried out It was found that in the first coil of jejunum 
and over the root of the mesentery there were thickening and fibrosis A gastro- 
duodenostomy to exclude the first part of the duodenum, and a duodenojejunostomy to 
dram the duodenum, were performed 

The patient was immediately relieved of all his former symptoms and made a rapid 
and complete recovery 

In this case the conditions were exactly comparable to those found so 
often in jejunal ulcer cases, and the two-fold anastomosis which was made 
IS the operative measure which can be carried out with comparative safety 
and success in such cases 

A Jejunocolic o> a Gash ojejwwcolic fistula — This is always of grave 
import The regurgitation of fecal matter into the stomach destroys all 
appetite for food and leads to characteristic ansemia, and the entry of par- 
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tially digested food into the colon causes persistent diarrhoea and loss of 
weight (Fig 4 ) The stomach content is foul and septic and all 
endeavors to clean the stomach by lavage merely accentuate regurgitation 
of feculent fluid 

Operation under such conditions is ah\ays fraught with serious risk to 
life The region of the fistula is found engorged and oedematous the lymph- 
vessels leading from it are infected, and a clean resection is well-nigh impos- 
sible The mortality from one-stage radical operation is very high (almost 
40 per cent ) Where the fistula is small and the general condition of the 
patient has not been allowed by dela\* to deteriorate a one-stage operation 
freeing and closing the colon and dealing with the jejunum by resection, 
possibly followed b}' partial gastrectomy, may be feasible In the majority 
of cases, where the patient’s general condition is poor, I belie\e that a ti\o- 
stage operation is advisable 

The following case of gastrocohc fistula revealed to me the ad\antages of 
a ti\ o-stage procedure 

C^SE IV — C, aged thirty -tA\o Troubled with stomach for ten 3 ears Periodic 
attacks of pain coming on one hour after meals, associated with much flatulence and 
frequenth accompamed b\' \omitmg For two 3 ears prior to admission the pain had 
been more persistent than e\er before Six months before coming to hospital he was 
V akened in the night with seiere abdominal pain He \omited on se\eral occasions 
and noticed that the \omit was dark brown in color and feculent in odor The pain 
lasted for tweUe hours It was diagnosed as being due to appendicitis and he was 
remo\ed to his local hospital where his appendix was remo\ed During the fi%e weeks 
he V as m hospital he had constant feculent-smelling eructations For six months 
thereafter he steadih lost weight from absence of appetite and persistent diarrhcea The 
foul eructations made him shun compan3' and li\e b3' himself The patient was thin 
and emaciated Pale with a tinge of c3anosis in lips cheeks and ears Nothing to be 
made out on abdominal palpation 

Barium meal and barium enema showed large fistula between stomach and splenic 
flexure of the colon (Fig 5 ) 

First Operation — ^August 27, 1931 Gas and 0x3 gen Left paramedial incision 
Fistula lound between posterior wall of stomach near lesser curse and splenic flexure 
of colon In the area of the fistula both stomach and colon v ere greath congested and 
cedematous and there was a considerable amount of fluid content in both viscera It 
V as deemed inadsisable to detach the colon from the stomach where both were fixed 
infected and oedematous, and it was decided to exclude the portion of colon m\ol\ed 
in the fistula Accordingh the phreracocolic ligament v as dnided and the splenic 
flexure mobilized The colon was then dnided b3' the cuff method three inches proximal 
and again three inches distal to the fistula The ends of this isolated loop were then 
ligated and imaginated An end-to-end anastomosis, with one row' of interrupted linen 
sutures o\er c’amps vas then performed to re-establish the contmuit3' of the colon 
(Fig 6) To minimize the risk of leakage a tube cjecostom3' vas performed The 
patient made a rapid reco\er3 

Ele%en ,\eeks later patient vas readmitted He appeared to be in robust health 
He had put on twent3-nine pounds in weight and had lost his anamua 

X-ra3 examination showed a penetrating ulcer opening into the attached loop 
of colon 

Second Operation — No\ ember 16, 1931 The loop of colon was found W'lth dif- 
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ficult}, buried m adhesions It was practicall} empty and was pale m color The loop 
was readih excised along with the gastric ulcer, and a portion of gastric wall around it 
Patient made a rapid rcco\er\ and has remained in good health 

I believe that the two-stage method practised in this case is the method 
of choice for the larger gastrojejiinocolic fistula;, where marked fecal regurgi- 
tation is occurring, where the patient is ansemic and all the tissues around 
the fistula are cedematous, friable and infected By excluding the portion 
of colon iinolved m the fistula, and allowing a period of some weeks or 
months to elapse, a relatnely clean field can be obtained for the second and 
major stage of the operation 

:b 




Fig 6 — (A) Gastric ulcer perforated into splenic flexure Gastrocolic fistula (B) Portion of 
colon isolated, end to-end union re establishing continuit> 

Summary 

(1) The two mam factors in producing jejunal ulcer after gastroen- 
terostom)- are high gastric acidity and infection 

(2) A very high gastric acidity should be regarded as a contra-mdication 
to gastroenterostomy — a gastroduodenostomy should be preferred 

(3) All septic foci in teeth, tonsils, appendix and gall-bladder should be 
dealt wnth in ulcer rases 

(4) Partial gastrectomy or removal of the stoma, followed by gastro- 
duodenostomy, are the operations of choice m jejunal ulcer 

(5) The frequent occurrence of secondar}’’ duodenal ileus and the neces- 
sit) for treatment of this by duodenojejunostomy is emphasized 

(6) In dealing wuth cases of jejunocolic or gastrojejunocolic fistula, the 
ad\antages of a t\\o-stage operation should alwajs be considered 
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INTRA-ARTICULAR OSSEOCARTILAGINOUS LOOSE BODIES 
A CLINICAL STUDY BASED UPON TEN PERSONALLY OBSERVED CASES 

By Francis M Conway, M D 
OF New York, N Y 

FROM THE SUnCTCAL SERMCE OF THE HARLFM HOSPITAL, DB JOHN F C0V^0^9 DIRECTOR 

Or THE various joint conditions grouped under the term “internal 
derangement” due to loose bodies, that of osteochondritis dissecans is among 
the most unusual and interesting The entity, whose obscure and confusing 
etiology is emphasized by the variety of synonyms used to describe it, is 
defined as a non-mfectious process involving the articular cartilage and the 
subchondral region of certain long bones of the extremities This process, 
by sequestration from the articular cartilage, produces a loose body which 
IS osseocartilaginous in nature and whose structure undergoes curious altera- 
tion within the joint cavity 

A myriad of names have been employed to indicate the several charac- 
teristics of this disorder and among them are found such descriptions as 
“Paget’s quiet necrosis of joints,” “subchondral fracture of the articular 
condyle,” “osteochondrolysis traumatica,” “malacopathia of the joint,” “par- 
tial necrosis of the epiphysis” and “arthrolithiasis of unknown origin ” 

Before reviewing the etiology and the pathogenesis it should be men- 
tioned that the majority are most often found m the knee-joint and less 
commonly in the elbow-joint In our series of ten cases, eight were cases 
m which the knee-joint was the site of the disease and two in which the 
elbow was involved 

In the knee-joint, osseocartilaginous bodies may arise from three dis- 
tinct anatomical sources 

(1) From the articular surfaces of the femur, patella and the tibial head 
and most commonly in the femur from the lateral aspect of the medial epi- 
condyle 

(2) As osteophytes in the process of an osteoarthritis by a breaking 
away of the diseased tissues 

(3) As a result of proliferative changes in the synovial membrane as 
represented by the entity known as synovial osteochondromatosis 

In our series, the origin of the fragments found in the knee-joint at 
operation was as follows 

From the lateral aspect of the medial epicondjle of the femur 6 cases 

From the lateral epicondyle of the femur (medial aspect) i case 

From the articular surface of the patella 2 cases 

Etiology — From an analysis of the evidence for and against the several 
theones of origin of the classical loose bodies that have been descnbed with 
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this condition one is led to the conclusion that an entirely satisfactorr 
expl?n?tion has not }et been offered Trauma low-grade bacterial infec- 
tion congenital predisposition of the femoral epiplnsis nncotic embolus 
ha%e been described as being among the factors thought to be of imponance 
hi the production of the condition Wagoner and Cohn'^^ reviewed the 
literature with reference to theones of etiolog}' and offer the possibilitr* of 
heredity as a factor in the production of these osseocartilaginous placques 
from the femoral cond} le 

(a) Tran I, a — Monro (1738) Riemar (1770') and Haller (1776) were 
comdnced of the traumatic origin of these loose bodies from the femoral 
cond}le Kragelund (1887)" postulated a trauma ot the bone-cartilage 
region follow ed b} a sequestration of the area ow ing to a chronic inflamma- 
toTv process He reafnmied the obseiwation of Pageff ^ that it was impossi- 
ble to detach a fragment of articular cartilage simph b\ a blow Axhaiisen 

postulated the idea that “as a result of the impaction from the 
opposing articular surface the blood-\ essels to the part are damaged either 
with or without panial fracture according to the se\ent\ of the violence 
This leads to necrosis of the area supplied by the damaged t essels and as 
a result there fonns a zone of absorption resulting in gradual separation and 
eientual extrusion of the dead portion of the articular surface into the 
joint Hellstrom (1022)-^ declared that ‘the joint mice m osteochondritis 
dissecans are the result of a subchondral impression fracture Excessive 
effort due to special structural conditions of the knee-joint ma\ lead to the 
production of these fractures Hence indiMdual predisposition and the 
failure of finn healing of the fracture p!a\ a part m the development Kap- 
pas (^1920)-" indicated that in the knee and elbow which are the common 
sites of loose bodies tangential and rotating forces may act on the convex 
sunace ot the condv le and hssure or partiallv or completely detach portions 
01 the articular end He believes that loose bodies arising from the patella 
are the result of tangential forces To explain the traumatic origin in the 
absence of senous injurv he assumed a predisposition as the result of dis- 
ease or congenital disturbance of the articular cartilage. 

M ith the adherents of this factor the etiologv- of the ‘ joint mice ’ is 
theretore onlv* a question of mechanics of joints and muscles and the his- 
tological pictures are the expression of a reaction of the tissues to a trauma 
under cenam mechanical and anatomical conditions 

(b) Eirboltsa’ — ^This explanation has been founded on the postulates 
that first mycotic-embolic closure of an epiphyseal arters* may lead rapidly 
to epiphvseal necrosis, secondly the bactena deposited may be vanquished 
by the body so that an infection does not take place and the necrosis remains 
aseptic Thirdly the loint bodies may develop in situ, therefore, from the 
aseptic epiphyseal necrosis by a process of demarcation Although the epi- 
phv'seal arteries are not terminal artenes m the anatomical sense inasmuch 
^ fine lateral connections may be demonstrated still the anatomical findings 
Qo not prove that the functional capaat}* of these fine connections is suffi- 
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cient to insure nutiition of the epiphyseal legion following closure of the 
chief aiterial tiunk 

Observations in osseous tuberculosis seem to prove that the lateral con- 
nections do not suffice and that the epiphyseal arteries are “functional end 
aiteries,” and that if they are occluded there must be an inteiruption of 
nutrition in the aiea they supply The tubeiculous wedge-shaped necrosis 
in the lower epiphysis of the femur with its apex directed towards the di- 
aphysis may very well coiiespond to a single epiphyseal vessel area 

(c) Congemtal pi edisposttion of articular cartailage was offeied by Kap- 
pis”® as an explanation in cases wheie severe injury was absent 

(d) Bacteual Factoj — Knaggs,^® m his conception of the “quiet necro- 
sis of Paget,” or, as he describes it, “neciosis without suppuration,” believes 
that the initial lesion is a periostitis due, no doubt, to a microorganic infection 
of a veiy mild kind, piobablj'^ staphylococcic in type The infection invades 
the surface of the bone, but, owing to its feeble virulence, is speedily limited 
and fails to penetrate the deep surface of the compact bone 

Granulation tissue developing undei the periosteum and in the Haversian 
canals of the superficial layers causes compiession of the vessels and inter- 
feies with the blood supply of the compact bone in its deeper parts By 
itself, this would not be sufficient to cause death, if the blood supply to the 
interior of the bone weie adequate If, however, the nutrient canal is simi- 
larly invaded, compression of the artery will seriously curtail the supply of 
blood to the medulla and render the circulation within the bone unequal to 
the demands upon it Thus the compact bone, being gradually deprived 
of its blood supply, oi leceiving an inadequate supply, slowlj'^ passes into a 
state of necrosis 

In summaiizing the etiology of the condition, it may be stated that the 
lesion does not seem to be a complete mtra-articular fracture If this were 
the sole reason for its being, then fragments detached from surfaces other 
than the lateral surface of the mesial epicondyle of the femur, the patellar 
surface and humeral capitellum should as regularly persist as loose bodies 
m the joint, which is not the case Incomplete or subchondral fracture pass- 
ing between bone and cartilage has probably the greatest number of 
adherents 

Were this the entire story, the partial fixation of the fragment would 
favor union with the bed from which it was dislodged and this is not found 
to be so when the joint is opened 

It IS possible that the cause of the non-union is systemic and is not under- 
stood as with the certain percentage of ununited fractuies of the tibial shaft 

As for the absence of a history of trauma in these cases, a fact fre- 
quently noted, it IS to be remembered that the articular cartilage is devoid 
of nerve supply and there is extremely little sensation m the cancellous bone 
which it overlies For this reason, it is possible that a fracture of the articu- 
lar surface might result from undue violence and be accompanied by little 
or no pain Such injuries would easily be overlooked or forgotten, and 
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this would account foi the fiequent absence of a histoiy of tiauma of such 
violence as would oidinaiily be consideied necessaiy to produce such changes 
In conclusion, the most logical explanation seems to be that which allows 
foi a pielimmaiy tiauma to a non-sensitive aiticulai suiface with subsequent 
injury to a functional end-aiteiy Following the vessel damage and thiom- 
bosis, a localized aiea of neciosis lesults with sequesti ation of a fiagment 
fiom the aiticulai surface 

Pathology — Stages of the Piocess — Upon entering the joint, and 
especially m the knee-joint, a lathei t3qDical picture piesents itself As has 
been observed m this joint, the commonest site is the lateial aspect of the 
medial epicondyle of the femiii There aie thiee distinct phases, stages or 
types of pathological pictuie which coiiespond to the extent of the piocess 
and to the degiee of sequesti ation of the fiagment 



Plate I Plate II 


Plate I — Illustrating the tjpe of case iihich shows a fairly well demarcated prominence of the 
articular surface, with the aiticular caitilage covering this elevation of a diffeient color than the rest 
of the cartilaginous surface 

Plate II — Illustrating the t>pe of case in which the fragment has become more distinctly sepaiated 
and lies ivithin the excavated aiea, being held there by a small adhesion 

In the filst stage, theie may be only a fanly well demaicated piommence 
of the aiticular suiface with the aiticular cartilage covering this elevation 
of a diffeient color than that of the lest of the caitilaginous surface 
(Plate I) If this piommence be excised dining this peiiod of the disease, 
and, as a rule, it is rathei easily sepaiated, a beginning excavation of the 
cancellous subchondral portion of the articular end of the bone may be 
observed The ease with which this aiticular osseocartilaginous piommence 
may be lemoved is m sti iking contiast to the difficulty with which normal 
articular caitilage is removed from the end of any normal femoral articular 
surface 

The second stage m the process we lecognize is one in which the frag- 
ment has become more distinctly sepaiated and lies within the excavated 
area of the aiticular surface, being held, perhaps, by the merest shied or 
by a fairly fiim adhesion (Plate II ) 
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This fragment is easily removable, m fact, it may be merely lifted out 
of Its bed Surrounding this excavation, which resembles in character the 
bite of a lodent, the aiticulai cartilage is of a peculiar appearance, having 
an ivory-hke cast and m contrast with the normal aiticular cartilage, appears 
actually buff-colored In addition to tins coloi change, the cartilage is not 
firmly attached to the articular end of the underlying cancellous bone, but 
IS easily removable for a vaiying distance from the sequestrated focus The 
ease with which it may be lifted gives it the actual appeal ance of having 



Fig I — CCise VI) Radiograph illustrating the Hinelhtion of loose bod> ^vlthm knee joint 
Injury to joint tnentyfi\e >ears prior to admission to hospital Patient was informed at time of 
accident that loose bod> was present but refused operation at that time Case regarded as being of 
T>pe III, with complete sequestration of the fragment from articular surface into joint caMtj 
Fig 2 — (Case VI) Anteroposterior mcw of radiograph shown m Fig i, demonstrating the position 
of the loose body within the quadriceps buisa 


been dissected off and this characteristic is expiessed m the name “osteo- 
chondiitis dissecans,” which was fiist applied to this condition by Konig,'’ 
m 1887 

The third stage is merely the completion of the first two peiiods and is 
characteiized by the complete sequesti ation of the fragment from its place 
on the articular surface into the joint cavity The fragment may remain 
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freely movable A\ithin the joint cavity, being bathed by the synovial fluid 
and become lamellated m structure by a process of accretion (Figs i and 
2, Case \'I), 01 it may become affixed to the S}novial ^^all of the joint The 
excavated cavity presents of itself no distinctive features, being lined by a 
thin -^ehety la)er of reddish-gray tissue Curettings of these foci do not 
reveal any specific pathological picture vhich ^^ould indicate an}i:hing of a 
specific nature of the process Cultures of the curettings removed at opera- 
tion ha^ e all sho^^ n no bacterial gro^\ th 

The exca^ ation gradually becomes filled in with fibrocartilage and in out- 
line becomes shallow er and less pronounced 

The Ftaginent — Following the loosening of the fragment from the articu- 
lar surface, degenerative and regenerative changes occur m it, both while 
It IS attached by a pedicle and after it has been completely extruded within 
the joint 

While it is attached by a pedicle, it may be nourished through blood- 
vessels existent -witlnn the stalk of the pedicle and the degenerative changes 
in the fragment be slight However, both the articular bone and cartilage 
tend to a general necrosis In some cases the proliferative changes may 
be considerable during this period and in the microscopical sections evidences 
of osteoblastic formation may be seen Principally, the proliferative changes 
consist in the formation of fibrocartilage along the surface of separation — 
but in the area where bone is present, there may be considerable new bone 
production This proliferative process is most marked m the cancellous 
spaces along the zone of separation, and the old bone which becomes necrotic 
may be replaced by new bone 

After complete liberation within the joint, all bone which has had a blood 
vascular circulation becomes necrotic and there is still further necrosis and 
calcification in the articular cartilage The fibrocartilage and the fibrous 
tissue along the surface of separation receive sufficient nutrition from the 
synovial fluid and proliferate, thus causing a slow but steady increase in 
the size of the loose body The fibrocartilage gradually absorbs and replaces 
the necrotic articular cartilage and less rapidly the necrotic bone, so that years 
after separation, the original constituents of the loose bony fragment may 
ha\e completely disappeared In many specimens removed from the joint, 
)ears after complete separation, a definite lamellation may be seen to have 
occurred and in one of our cases (P M ), an arthrolith (Figs 3 and 4) 
presents just such an appearance A sagittal section through this body indi- 
cates the laying down of the lamellae around the original fragment Con- 
comitant with this la3nng dowm of fibrocartilage about the original particle, 
calcification occurs wnthin the layers of the fibrocartilage and an extremely 
pathological t3^pe of new bone may be formed in its superficial portion 
(P M , Case VI ) 

The Synovial Membrane — ^With regard to the synovial membrane lining 
the joint, one may state that the character of it will depend upon the amount 
of irritation that has been oflcered to it as the result of trauma from the 
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loose fragment or fragments, the extent of the hemarthrosis existent and 
the length of time these two factors have lieen present Changes m the 
(Synovia from a simple (xdema of the synovial papillce to a pronounced hyper- 
tiophy of the individual and multiple single papilte which have been in 
direct contact with the offending loose fragment have been observed (Case 



Fig 3 — (Case VI ) Arthrolith removed from knee joint illustrating a complete change in the character 

of the sequcstiatcd fragment 

I, T D , Case IV, AS) The extent of this traumatic hypertrophic syno- 
vitis and Its striking subsidence within a short interval following arthrotomy 
with the removal of the loose fragments is quite pronounced With per- 
sistent trauma from the loose particles, joint changes of an osteoarthntic 
nature will result within the joint 



Fig 4 — (Case VI ) Sagittal section of the nrthrolith shown in Fig 3 indicating the lamellated char 
acter of the fragment as the result of the action of synovial deposition upon the original loose body 

The plates marked I, II, and III and the schema (Plate IV) accompany- 
ing them indicate the types of cases presented in this i eview and show rather 
clearly the variations one encounters on opening the joint 

Chemical analyses were made of the synovial fluid in several of the cases 
but were not found to lie of any especial import and for that reason the values 
obtained are not reproduced in this report 

As to the pathological grouping of loose bodies that appear in joints, the 
following outline of Timbrell-FisherV^ has seemed to the author to be the 
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the clinical evidence strongly supports the traumatic origin of this group 
(b) Bodies whose sojourn m the joint has been longet Where the articulai 
cartilage shows proliferative changes (c) Where there is marked degree 
of cartilage proliferation (d) Wheie coitilage piolifeiatton ts excessive 
(e) W/ieie caittlage piolifeiatton is feeble 

(4) Commonest site is the knee, next is the elbow 

(5) The condition is usually unilateral 

(6) Bodies may be completely or incompletely detached 01 may acquire 
a secondary adhesion to the synovial membrane When incompletely sepa- 
lated, they are usually attached by a hinge of articular cartilage to the mar- 
gin of a defect or loss of substance on the articular surface which corre- 
sponds in size and shape to the loose body 

(7) Their continued presence in a joint may bring about changes of an 
osteoarthntic nature 

Symptomatology — The onset of the classical symptoms is determined 
usually by the extent of the pathological process and the degree of demarca- 
tion of the sequestrated fragment The interval occurring between an injury 
and the onset of the commoner symptoms is greatly stressed by those inves- 
tigators who regard the process as an aseptic necrosis However, the inter- 
val can be quite satisfactorily explained if one bears in mind the fact that 
the classical symptoms are due to the loose body being caught between the 
articular surfaces, thus giving rise to sudden attacks of pain or even locking 
If a loose body has become attached to the synovial membrane in such a 
position that it is unable to wander freely about the joint or get between the 
articular surfaces, or if it has not completely been detached and occupies 
the excavation in the articular surface, then the symptoms may not arise, 
with Its disengagement, however, they will manifest themselves 

In the group of cases which we have called the first type (Fig 5), where 
the radiograph reveals merely a line of demarcation of the femoral condyle 
(Case I, T D ), there is usually a history of indefinite symptoms of weak- 
ness and disability for a long period (two months to two years) The knee 
IS described as not being as strong or as reliable as the other Often there 
IS a history of the affected part not being able to stand up under strain as 
well as the opposite member With these indefinite early symptoms which 
are characterized by the general feeling of disability not quite amounting to 
pain, IS the absence of locking or “catching” of the knee-joint It may read- 
ily be appreciated why the onset of symptoms of osteochondritis dissecans 
IS so insidious as compared to the rapidity of the symptomatology m a dis- 
located cartilage With the dislocated cartilage, there is, at the onset, an 
interposition of the curled meniscus between the articular surfaces of the 
femur and the tibial head and hence locking and fixation of the knee occur 
immediately With the further sequestration of the fragment, but without 
complete loosening, the symptoms of locking and synovial membrane in- 
volvement occur With osteochondritis dissecans, these disabling features 
do not occur at the onset but are a rather late occurrence and are preceded 
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by a long histoiy of indefinite knee-joint dysfunction This tiain of symp- 
toms we have described as belonging to the second stage of the process It 
IS only a mattei of time when the fragment now will become completely 
detached and wander about the joint and m addition to the symptom of lock- 
ing, the piesence of a loose body becomes manifest to the patient himself 
(Figs 6, 7, and 8 ) 

In the thud stage, with the completely sequestiated fiagment within the 
knee-joint, the symptoms elicited m addition to an occasional attack of lock- 
ing (and which in this stage is not as prominent a symptom) aie those refei- 









Fig s Fig 6 

Fig s — (Case I ) Radiograph reveals a line of demarcation in the internal aspect of the evtcrnal 
Mndyle of the femur The arrows indicate the area of sequestration This case is regarded as being 
Fype I in character In addition, the lateral view shown in Fig 6 reveals the presence of two 
calcific bodies in the quadriceps bursa 

Fig 6 — (Case I ) Lateral view of radiograph shown in Fig s showing the presence of the calcific 

bodies in the quadriceps bursa 

able mainly to the synovium For this reason swelling of the knee is the 
most persistent and annoying feature This is due to first, a hypertrophy 
of the synovial membrane itself m the foim of a traumatic hypertrophic 
synovitis and secondly, to an increase m the synovial fluid contained therein, 
and IS an expiession of synovial reaction to repeated traumata from the loose 
fragment Duimg this period lamellation of the fragment occurs by depo- 
sition 
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In our senes of cases, the symptoms m order of their frequency were 
pain, disability, swelling and the presence of movable body Objectively, 
the knee may or may not present any especial gross abnormality, for the 
appearance will vary with the duration of the disease, the extent of the 
synovial involvement and the degree of hemarthrosis present In the majority 
of our cases, the knee was slightly swollen with a visible fullness m the 
quadriceps bursa Flexion and extension were limited as would be expected, 
although in many instances, the amount of motion would vary, due, no 



Fig 7 Fig 8 

Fig 7 — (Case IV ^ Radiograph illustrating type regarded as Type II, where the sequestrating 
fragments are merely lield to the e\ca\ated area in the articular surface of femur bj a small 
adhesion 

Fig 8 — (Case IV ) Lateral \iew of radiograph shown in Fig 7 

doubt, to a shifting of the loose fragments within the joint cavity Loose 
bodies were felt in two of our cases prior to arthrotomy (Case VI, P M , 
Case I, T D ) and the findings verified by the rontgenograms 

Radwg) apJiical Evidence — The radiographical picture is diagnostic and 
presents a characteristic appearance In the knee-joint, the variations will 
depend again upon the degree of separation of the fragments In the early 
stages, before complete demarcation has occurred, a rarefaction of the articu- 
lar surface of the femur is present with a linear outline of the excavated 
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area pieseiiting (T D , Fig 5 ) Most commonly m the femui this is seen 
in the legion of the lateral aspect of the medial epicondyle, although 111 the 
figure shown it is the mteinal aspect of the lateial epicondyle With pio- 
gression of the process, this linear laief action develops into a definite demar- 
cation and finally into a completely excavated cratei with a loose body freely 
movable within the knee-joint With our cases, stereoscopical plates of the 
affected joints were made and proved invaluable in the detection of the con- 
dition where the cases came undei obseivation m the earl}^ stages In the 
later stages, although lecognition was readily made with the plain A-P and 
lateral views, we found that the pre-opei ative stereoscopical plates afforded 
additional information m giving an idea as to the extent of involvement of 
the femoral articular surface In the cases wheie the condition was of long 
standing and where the loose fragment had become lamellated as the lesult 
of synovial deposition on the sequestrated fiagment, the radiograph indi- 
cated this concentiic deposit and Fig i (P AI ) is a lathei striking illustra- 
tion of this effect 

Tieatmenf — The treatment of osteochondritis dissecans is arthrotomy 
with the removal of the sequestrated fiagments In cases wheie the frag- 
ment lies in the excavation and is not completely detached we have removed 
the piece and curetted the excavation In cases where the cartilage is loos- 
ened about the edges of the cratei -like depression m the articular suiface of 
the femui, we have removed it for varying distances about this edge, the 
amount depending entirel}'" upon the degiee of undei mining which has 
occurred 

The optimum time foi intervention is dm mg the stage of demai cation, 
befoie complete sequesti ation has occuired as the degree of synovitis is at 
a minimum at that time It will be leadily appreciated that with the advance- 
ment of a marked synovitis, the lesidual dysfunction will be increased and 
the convalescence prolonged 

With reference to the technic employed, a word should be said to what 
we believe to be the most important single step m the procedure and that 
is the pre-operative skin preparation It has been our custom to subject these 
cases to a forty-eight-hour pre-operative skin pieparation usually supervised 
and sometimes performed by the operator himself The incision employed 
has been the rather standardized longitudinal parapatellar incision which 
can be extended to suit the needs of the operator and which will allow easy 
lateral or medial reti action of the patella In our experience this approach 
has been the simplest and has given the most satisfactory exposure with the 
least amount of damage to the peri-articular structures 

The convalescence of these cases was entirely uneventful and motion 
was staited by the patient himself on the twelfth to the fourteenth day after 
operation For a period of four to five weeks after being dischaiged from 
the hospital they all returned to the surgical clinic where physiotherapeutic 
stimulation m the form of baking to the knee and massage of the quadriceps 
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OSTEOCHONDRITIS DISSECANS 


femoris were employed The average period of disability in these cases was 
from eight to ten weeks 

The follow-up in these cases was rather satisfactory Six of the seven 
operated cases reported regularly once a month for a period of six months 
and three continued for more than a year The three non-operated cases 
continue under our observation at the present time They are all receiving 
symptomatic lelief from baking treatments to the affected part — undoubtedly 
owing to a defervescence of the synovitis existing within the joint 

CONCLUSIONS 

(1) The condition of osteochondritis dissecans is more fiequent than 
is assumed, ten cases having been isolated over a two-year period 

(2) Three types, stages or groups of the process aie postulated and the 
varying symptomatology will depend upon the type, the degree of sequestra- 
tion of the fragment, and the amount of synovial irritation that has occurred 

(3) There is nothing specific 111 the pathological pictuie, all degrees of 
bone and cartilage transformation being obseived in the loose bodies removed 
at operation Deposition upon loose bodies is demonstrated by the section 
of a fragment which had been within a knee-joint for twenty-five yeais 

(4) The radiograph is usually pathognomonic and stereoscopical views 
of the affected joints are invaluable m the determination of the amount and 
degree of articular damage 

(5) The treatment is arthrotomy with the removal of the loose frag- 
ments and the optimum time for surgical intervention is during the peiiod 
of demarcation before any great degree of synovial change has occuired 

(6) The cases followed for more than one year showed no regiession 
or return of the condition either symptomatically or radiogiaphically 

Case Reports 

Case I — (T D) Colored male, aged twenty-five, chauffeur by occupation, was 
admitted to the Surgical Service of Dr John F Connors, September 30, 1931, with 
the complaint of acute pain and swelling of the left knee of five weeks’ duration He 
states that five years ago (1926) he dropped a piece of steel on the left loiee and that 
shortly thereafter his knee became swollen At that time he was informed that he had 
“rheumatism” and hot fomentations were advised The external applications of heat 
reduced the swelling somewhat but did not completely remove the “soreness ” Five 
weeks ago he twisted his knee and since that time the knee has remained swollen 
Walking IS impossible without the aid of crutches There is no other joint involvement 

Pa>st Histojy — Negative except for influenza m 1918 G C and lues denied 

Physical examination, negative except for the left knee-joint which is swollen 
Extension to 135° and flexion of knee to only 90° Palpation of the quadriceps bursa 
gives sensation of palpable intra-articular bodies 

Radiogi aph — (No 10519 ) Left knee In the anteroposterior view there is an area 
of demarcation of region of the external condyle of the femur at its internal aspect 
Fragment appears to be sequestrating from the articular surface In the lateral view 
two calcific bodies may be seen in the region of the quadriceps pouch Stereoscopical 
views of joint 

Diagnosis — Osteochondritis dissecans, left knee-joint 
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The knee-joint was prepared in the customary manner for forty-eight hours prior 
to operation 

Opeiation — (October 2, 1931 ) A five-inch parapatellar incision was made lateral 
to the patella and extending from the region of the suprapatella bursa down to the head 
of the tibia The joint was opened and m the quadriceps pouch a calcific body was 
found about the size of a small walnut Lateral and below, a similar calcific body was 
seen attached by a small cartilaginous pedicle to the synovial lining of the knee-joint 
proper The entire synovia was red and injected and in one or two places seemed to 
give evidence of a definite villous synovitis On flexing the knee a clicking noise was 
elicited and it was seen that there was a definite obstacle to cojnplete knee-joint function 
It was thought that another incision was more advisable and for that reason a similar 
incision was made on the medial side of the patella On the inferior surface of the 
lateral epicondyle a small osseocartilaginous placque about the size of a twenty-five-cent 


TfT^rmi rmfTmimjfTnj h iTjiwflmJrnflnrifrnflmljjpj’, nt n liirrl rp il ipb'iFiFrnirjTfiTrfifnn; 







Fig 9 — (Case I) (T D ) Fragments removed from the knee joint (i) Plaque from the 
articular surface of the femoral condyle (external) (2) Loose body removed from the quadriceps 
pouch (3) Loose body present in the quadriceps pouch, showing pedicle attachment (4) Hyper 
trophied villus present in the joint 


piece was seen rather firmly adherent to the condyle of the femur This was removed, 
and, following its removal, motion at the knee became quite free and unrestricted The 
ca'^tilage of the femoral condyle in the region of this excavation was fragile and was 
removed for an area of about three-quarters of an inch surrounding the eroded portion 
It was buff-colored in appearance and was of an entirely different character than the 
cartilage covering the rest of the articular surface The joint cavity was irrigated with 
normal saline and the capsule closed in layers with No o chromic catgut and bleeding 
points were secured and a continuous silk stitch was used for the closure of each incision 
A firm molded plaster-of-Paris splint was applied with the knee in slight flexion 

Pathological Repot t — Gross specimens are shown in Fig 9 Mici oscopically 
reported as necrotic subchondral bone undergoing decalcification and absorption 

Post-opci ative Contse — Uneventful, the wound of the knee healed bj primary 
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union Follov -up at six montlis the flexion of the knee ivas ioo° and the exten- 
sion iSo' 

C-iSE II — (C J ) Coloreo male aged tv. entj -three jears v as admitted to the Sur- 
gical Semce of the Harlem Hosp tal November 25 1931 v ith the tastorj of pain and 
svelling of the left knee of tv o \ ears’ duration Onset in No% ember, 1929 v,hen he 
first noticed slight stiffness in the left knee and noticed that both flexion and extension 
vere shgnd} limited At that time he paid little attention to the condition thinking it 
vould soon pass avay He aoes not recall ha\ing mjured the knee at anj* time Three 
veeks before coming to the hospital the knee-joint became quite pamful and sv.elling 
vas more pronounced 

Pas: Hisforj, — ^Negatiie and famih historj is irrele\-ant No other member of his 
famJy has ei er had am' similar aSiiction 

He vas a v ell-<le\ eloped man u hose ph\ sical condition v. as entireh negati\ e except 
for the local surgical condition in the left knee. Left knee-ioint v.as larger in circum- 
ference than the right knee Flexion present to 90'^ and extension to 135° There 
vas flmd vnthm the knee-jomt as eiiQenced b> the ehciting of the patella click and the 
prominence 01 the quadriceps bursa 





Fig 10 — fC T) Frsgr:e'i*'s -er~o~ta fro-n ^aiee-joint (: End 2) Piaaue from, the articular 
Sii-facs of femo-al ccadrle. (3) Cu-ettings from the excavated a-ea of the femo-al coadvle f_ and 5) 
-Art cidar caviiage s-r— o-rtung tee eicaiatec area on the 'emo-sl condole. 


Radiograph — Examination of the left knee-joint shov ed destruction of the lateral 
portion of the articular surface of the internal condiie of tlie femur The erosion 
appeared adjacent to the intercondi loid notch of the femur In addition there vere 
loose bodies v ithin the knee-joint and sinonal tliickening v.as present 

D^agi osis — Loose boQies vnthm joint due to osteochondritis dissecans imohing the 
femoral condile. 

Operatwv — CNovember 27 1931 ) A medial parapatellar incision seven inches m 
length vas made When the joint capsule vas opened a moderate amount of fluid 
exuded On the posterior surface of the internal cond>le of the femur an area about 
the size or a tv-ent}--fiv e-cent piece vas seen completed denuded ot cartilage At the 
same time the loose fragment ot cartilage v hich had separated from that area v. as seen 
lymg free in the joint and v as removed The entire synovial membrane appeared red 
and injected The denuded area on the inferior surface of the condile of the femur 
V as curetted and the cartilage excised for about one-third of an inch about this area 
-■Ml bleeding points vere secured and the joint flushed v.ith sterile saline The joint 
capsule vas closed Gross specimens shown in Fig 10 

Posf-otcrahzc Course — Satisfactory' and entirely une\entful Complete extension 
is present in spite 01 some quadriceps atrophy 

FoUoit.'-vp A otc. — (February r 1932 ) Stated that the patient is v alking v'lthout 
pam or discomfort and motion is practically normal except for some slight limitatioii 
in flexion vhich at th's time is about 110° 

Case III — (J N) A v ell-de% eloped and v ell-nounshed colored male of thirty - 

425 



FRANCIS M CONWAY 


nine was admitted to the Surgical Service of the Harlem Hospital October 29, 1931, 
with the complaint of weakness in the left knee-joint of three months’ duration For 
this period immediately preceding admission he states that his left knee has been slightly 
swollen and does not stand up under any strain as well as his right knee There has 
been no locking of the knee-joint but flexion and extension have been limited to a slight 
degree sufficient to cause him to limp when walking 

Past History — Negative except for pneumonia 

Physical examination negative except for the left knee-joint which is swollen There 
IS complete limitation of flexion and extension 

Laboratory Data — Negative 

Radiogiaph shows an irregularity of the articular cartilage of the right internal 
femoral condyle on its internal aspect m the region of the mtercondyloid notch There 
IS also present a circular calcific body about i centimetre in diameter Fluid is present 
within the joint and a synovitis exists 

November i, 1931, the knee-joint was opened by a seven-inch medial parapatellar 
incision When the capsule was incised about 200 cubic centimetres of straw-colored 
fluid were evacuated from cavity of the joint An osseocartilaginous mass was with- 



Fig II — (J N ) Fragments removed from knee joint (i and 2) Fragments removed from the 

articular surface of the femoral condyle 

drawn The mass was about three-quarters of an inch to one inch long and one-half 
inch wide This was found to have sequestrated from the external aspect of the medial 
condyle in the region of the mtercondyloid notch where an excavation was present The 
area was curetted and a red-gray granulation tissue removed and sent to the laboratory 
for culture and microscopical examination Another similar mass of similar character- 
istics was withdrawn The joint was closed tightly with interrupted mattress sutures 
Patella was replaced and the skin wound sutured with interrupted silk 

Pathological Repot I — Gross specimens shown in Fig ii Specimen consists of 
SIX irregular-shaped fragments, two of which are about one inch in length and the 
others about one-quarter inch in diameter The specimens are nodular, firm and some 
of them exhibit processes which appear to be dendritic in shape Consistency is markedly 
firm and on cut section shows hsemorrhagic areas surrounded by white fibrous tissue 
Examination discloses loose connective tissue which in some areas is quite vascular 
In other areas it gives the appearance of a keloid There is no evidence of tuberculosis 
or other specific inflammatory condition The post-operative course was uneventful and 
entirely satisfactory Thirteen months after operation X-rays demonstrate no abnor- 
malities Patient is symptom-free 

Case IV — (A S ) Colored male, aged twenty, was admitted to the Surgical 
Service of the Harlem Hospital December 13, 1931, on account of pain, swelling and 
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knee has become more persistent during the past two months preceding admission and 
for the past two weeks has been especiallj troublesome He has never had any locking 
of the knee-joint but flexion and extension are now painful and are relieved only by 
keeping the extremity at rest and fully extended 

Radiograph of the left knee shows a protuberance m the region of the medial epi- 
condyle of the femur near the intercondylar notch which is suggestive of an osteo- 
chondritis dissecans 

March 24, 1932, the knee was opened by a six-inch medial parapatellar incision 
Prior to the opening of the capsule, the knee-joint was aspirated and about 100 cubic 
centimetres of dark yellow joint fluid obtained On opening the knee-joint the entire 
sjnovia was seen to be reddened and the villi were hypertrophied On the internal 
aspect of the medial condyle a typical loose body characteristic of the disease was found 
It had not quite separated from the articular cartilage and for that reason was removed 
with sharp dissection The cartilage surrounding the excavation was examined and 
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Fig 13 — (A S ) rngments remo\ed from the knee joint Sho^\s re\erse side of fragments ^emo^ed 

from the femoral condjle 

found to be slightly undermined In addition, one of the inflamed hypertrophied vilh 
was also removed The joint was then closed The post-operative course was entirely 
satisfactory and uneventful 

Examination six months later shows the patient to be without sj mptoms, with 
motion m the knee unrestricted The incisional scar is painless and he is able to walk 
about and perform his regular duties 

Case VI — White male of fifty-two j ears was admitted to the Surgical Service 
of the Harlem Hospital May 23, 1932, with the history of having been thrown from a 
horse twenty-five years before (1907), and having suffered an injury to his right knee 
The condition 111 the knee improved with local treatments but he was never without 
slight pain and disabilitv He w'as told at that time that he had a “loose piece” of bone 
in his knee-joint but refused operation For the past eight months preceding his admis- 
sion his knee has been swollen and motion has been limited At the present time he 
IS able to palpate a loose body within the knee-joint and move it from side to side in 
the quadriceps bursa 

The right knee is markedly enlarged A movable bony mass may be felt within 
the quadriceps bursa Extension present to 120° and flexion to 90° 
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Radiogiapli sho^\s a loose calcific lamellated bodj about three and a half centimetres 
in length present in the quadriceps bursa In addition, a small niche is present on the 
medial condjle of the femur just medial to the mtercondj loid notch 

Maj 27, 1932, the knee-joint \\as opened bj^ a median parapatellar incision about 
seven inches in length The loose bodj which had been seen on X-raj examination 
was found in the quadriceps bursa and was remo\ed It measured two inches b% one 
and a half inches b\ three-quarters of an inch in thickness The entire synoMal mem- 
brane of the knee-joint was dark brown and sanguineous in color and seemed to be the 
site of a traumatic hjpertrophic mIIous sjnoMtis Examination of the condjles of the 
femur re^ealed an eroded area on the inner aspect of the medial condjle The cartilage 
of this area was eroded, of a different color, being more jellow, and less firm m con- 
sistencj Undoubtedly, this was the site from which the original loose bodj had been 
extruded at the time of tlie trauma tw^entj -fi\ e 3 ears ago 

The post-operatn e course was enttreh une\entful 

Five months later the patient is sjmptom-free and is walking about with range of 
motion as follows Extension 180° and flexion 100° There is no pain m the inci- 
sional scar 

Ca.se VII — A colored male of seienteen years was admitted to the Surgical Ser\- 
ice of the Harlem Hospital October 28 1932, with the history of pain, swelling and 
inabilitj to moAe the right knee-joint of one daj’s duration On the daj preceding 
admission he w’as tackled while plajing football and suffered injurj to the right knee 
The knee-joint is painful and swollen and extension and flexion are restricted 

Radiograph shows a loose bodj within the knee-joint, medial to the internal condjle 
of femur An arthrotomj was done with remoial of fragment which had become seques- 
trated from the posterior surface of the patella The post-operatn e course was un- 
e\ entful 

Case VIII, — A wdnte male of fortj-five jears was admitted to the Orthopedic Clinic 
of the Harlem Hospital with the complaint of pain and swelling of the right elbow - 
joint Onset followed a blow' recened four months preMouslj 

Examination revealed a prominence over the radiohumeral bursa and limitation of 
flexion and extension of the forearm 

Radiograph revealed a loose bodj' m the right joint sequestrated from the capitellum 
of the humerus He was adMsed to have an arthrotomj' and removal of the loose bodj' 
but refused He was referred to the Department of Phj siotherapj' w'here he has been 
recening baking of the elbow' with some symptomatic relief and is being observed at 
the present time 

Case IX — A colored male of twentj -eight jears was admitted to the Orthopedic 
Clinic of the Harlem Hospital Noy ember 10, 1932, yyith the complaint of pain and 
sy\elhng of the right knee-joint of three months’ duration Onset of disabilitj folloyyed 
a fall on the knee and has become increasmglj more pronounced 

Examination reveals swelling of the right knee-joint and limitation of flexion to 
90° and extension present to only 135° 

Radiograph demonstrates an erosion and the presence of a sequestrating calcific 
bodj on the medial condj'le of the femur in the region of the mtercondyloid notch The 
patient y\as adyised to enter the hospital for arthrotomj and remoyal of fragments but 
refused He yyas referred to the Phj siotherapj Department yyhere baking y\as admin- 
istered w'lth slight sjmptomatic relief 

Case X — A yyhite male of thirtj jears y\as admitted to the Orthopedic Clinic of 
the Harlem Hospital August 10, 1932, with a six -months’ history of pain and swelling 
of the right elbow -joint 

Examination reyealed a prominence oyer the radiohumeral bursa and limitation 
of flexion and extension of the forearm 

Radiograph reyealed a loose bodj' in the right elboyy -joint sequestrated from the 
capitellum of the humerus He y\as adMsed to haye an arthrotomj and remoyal of 
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the loose body but refused He was referred to the Department of Physiotherapy where 
he has been receiving baking of the elbow with some symptomatic relief and is being 
observed at the present time 


BIBLIOGRAPHY 

^ Monro, Alex Part of the Cartilage of the Joint, Separated and Ossified Aled Essays 
and Observ , vol iv, p 19, 1738 

° Hunter, J Some Observations on the Loose Cartilages Found m Joints, and Most 
Commonly Met with m that of the Knee The Complete Works of John Hunter, 
edited by James F Palmer Philadelphia, Haswell, Barrington and Haswell, vol 
111, PP 583-588, 1841 

“ Paget, Sir J Lectures on Surgical Pathology Longmans, Green and Co , vol 11, 1870 
■* Idem Quiet Necrosis of the Knee-joint Clinical lectures and Essays London, Long- 
mans, Green and Co , pp 339-344. 1875 

“ Barwell, R Movable Bodies in Joints Bnt Med Jour , vol 1, pp 184-185, 1876 
^ Konig, F Zur Frage der Osteochondritis dissecans, Zentralbl f Chir , vol xxxii, p 
809, 1905 

’ Kragelund Studien uber pathologische Anatomic und Pathogenese der Gelenkmause 
Zentralbl f Chir , vol xiv, p 412, 1887 

° Humphrey, G M Loose Bodies m the Knee-joint Bnt Med Jour , vol 1, p 613, 1888 
“ Halstead, A E Floating Bodies in Joints Annals or Surgery, vol xxii, pp 327- 

342, 1895 

Bloodgood, J C Joints, Free Bodies Progr Med, pp 202-203, December, 1899 
“Codman, E A The Formation of Loose Cartilages m the Knee-joint Boston Med 
and Surg Jour , vol cxlix, p 427, 1903 

“ Cornil, V , and Coudray, P Des Corps etrangers articulaires et en particulier des 
corps traumatiques Rev de chir , vol xxxi, p 429, 1905 
” Connell, F G Loose Bodies m the Knee-joint Annals or Surgery, vol xliii, p 
247, 1906 

Freiberg, A H , and Woolley, P G Osteochondritis Dissecans Concerning Its 
Nature and Relation to Formation of Joint Mice Am Jour Orthop Surg, vol 
viii, p 477, 1910-1911 

'"Axhausen, G Ueber einfache aseptische Knochen-und Korpelnekrose, Chondritis dis- 
secans und Arthritis deformans Arch f khn Chir , vol xcix, p 519, 1912 
’“Ridlon, J Osteochondritis Dissecans Jour Am Med Assn , vol Ixi, p 1777, Novem- 
ber 15, 1913 

Henderson, M S Osteocartilaginous Bodies Amer Jour Orthop Surg, vol xiv, 
pp 265-280, igi6 

“Brackett, E G, and Hall, C L Osteochondritis Dissecans Am Jour Orthop Surg, 
vol XV, p 79, 1917 

“ Colvin, A R The Clinical Course and Pathology of an Obscure Ostitis Causing Loose 
Bodies in Joints Minnesota Med , vol in, p 65, 1920 

Kappis, M Osteochondritis dissecans und traumatische Gelenkmause Deutsche 
Ztschr f Chir , vol civil, p 187, 1920 

‘^Lamson, O F Movable Bodies in the Knee-joint Surg, Gynec and Obst, vol 
xxxiii, pp 490-493, Chicago, 1921 

“ Timbrell-Fisher, A G A Study of Loose Bodies Composed of Cartilage or of Carti- 
lage and Bone Occurring in Joints, with Special Reference to Their Pathology and 
Etiology Bnt Jour of Surg , vol viii, pp 493-523, April, 1921 
“Wehner, E Ein corpus mobile innerhalb der Patella Zentralbl f Chir, vol xlviii, 
P 33, 1921 

=*Hellstrom, J Beitrag zur Kenntnis der sogenannten Osteochondritis dissecans im 
Kniegelenk Acta chir Scandinav , vol Iv, p 190, 1922 

430 



OSTEOCHONDRITIS DISSECANS 

^Freiberg, A H Osteochondritis Dissecans Jour Bone and Joint Surg, \ol v, p 
3, 1923 

^ Moreau L’osteochondnte dissecante du genou Arch Franco-beiges de chir , vol 
XXVI, p I3ij 1923 

^ Salmon, M J Osteochondnte dissequante du coude et de I’epaule Bull et mem 
Soc anat de Pans, vol vii, p 608, 1923 

^ Phemister, D B The Causes of and Changes in Loose Bodies Arising from the 
Articular Surface of the Joint Jour Bone and Joint Surg, vol vi, p 278, 1924 

^Balensveig, I Osteochondritis Dissecans of the Knee Jour Bone and Joint Surg, 
vol vii, p 465, 1925 

“■Bernard, L Contribution a I’etude de I’osteochondnte dissequante These de Pans, 
p 161, 1925 

“‘Bernstein, M A Osteochondritis Dissecans Jour Bone and Joint Surg, vol vii, p 

319, 1925 

“ Christie, A C Osteochondritis or Epiphysitis Jour Am Med Assn , vol Ixxxvii, 
p 291, July 31, 1926 

“Knaggs, R L The Inflammatory and Toxic Diseases of Bone Wm R Wood & 
Co, N Y, 1926 

Ge3'man, M J Osteochondritis Dissecans Radiol , vol xi, p 315, 1928 

“ Lamas, A Osteochondritis Dissecans of the Knee An de fac de med , vol xiii, p 
762, Montevideo, 1928 

“ Richards, G E Osteochondritis Dissecans Am Jour Roentgenol , vol xix, p 
278, 1928 

Schumm, H C Osteochondritis Dissecans Case Report Wisconsin Med Jour , 
vol xxvii, p 214, 1928 

“Wolbach, S B, and Allison, N Osteochondritis Dissecans Arch Surg, vol xvi, p 
1177, June, 1928 

“Curtis, G M Osteocartilaginous Loose Bodies m the Knee-joint Surg Clm North 
America, vol ix, p 415, 1929 

‘“Lamas, A Osteochondritis Dissecans of the Knee A Case Rev de med Rosario, 
vol iv, p 47, 1929 

" Moulonguet, P Foreign Bodies in Joints Jour Bone and Joint Surg, vol xi, p 
353, 1929 

Polocco, E Osteochondritis Dissecans of the Femoral Condyle Gior d r Accad 
di med di Torino, vol xcii, p 184, 1929 

‘“Krida, A Osteochondral Fracture of the Knee-joint Amer Jour Surg, vol ix, 
PP 558-560, September, 1930 

“Archer, V W, and Peterson, D H Osteochondritis Dissecans South Med Jour, 
vol xxiii, p 61 1, 1930 

Wagoner, G , and Cohn, B Osteochondritis Dissecans Arch Surg , vol xxiii, pp 
1-24, July, 1931 

‘ Konig, F Osteochondritis dissecans (Teilnerkrose an den Gelenkenden) Arch f 
klin Chir , vol cxlii, p 600, 1926 


431 



SOLITARY BONE CYST >• 

THE LOCALIZED FORM OF OSTEITIS FIBROSA CYSTICA 

By Bradley L Coley, M D , and Norman L Higinbotiiaji, M D 

or New York, N Y 

Among the less common diseases of the skeletal system, bone cyst, i e , 
the localized form of osteitis fibiosa, is of particiilai interest and importance 
Since the more genet at use of radiographic examination for patients com- 
plaining of symptoms m the extiemities, this condition is now being recognized 
much more fiequently Its differentiation, howevei, from other pathological 
conditions of bone is impoitant, since a correct diagnosis is essential in order 
that treatment be earned out to the best advantage and an accurate prognosis 
given 

It IS the purpose of this papei to discuss the etiology, the diagnosis, the 
treatment and the prognosis, based upon a study of the literature, and, in 
paiticular, upon a series of twenty-six cases peisonally observed at the Hos- 
pital for Ruptuied and Crippled, Memorial Hospital and Lincoln Hospital 

Histoucal — Bone cyst was fiist recognized by Virchow m 1876, who 
described a case found at autopsy in the humerus of a patient fifty-four years 
old As early as 1879, Sonnenbeig recoided a case of traumatic origin in an 
adolescent, and Schlange, 111 1887, described a similar case The specimens 
of both of these cases weie examined by von Recklinghausen, who in 1891 
described 111 detail the fibiocystic degeneration 111 the long bones to which 
the teim “von Recklinghausen’s disease” has been given 

Heineke was apparently the first one to study this condition by means of 
the Rontgen-ray (1903) 

Pfeifer, an 1907, contiibuted to the histological, bacteriological and 
radiogiaphic study From this time on the condition has attracted increas- 
ing attention and duiing the last decade a large number of contributions have 
appeared, among which may be mentioned those of Bloodgood, Platau, Silver, 
Sisk and especially Geschickter and Copeland 

Description of the Disease — Solitary bone cyst is a distinct clinical entity 
which has certain well-iecognized chaiactenstics It has its onset during 
the period of childhood and adolescence, which is also the period of greatest 
activity of bone growth It has a piedilection for the metaphyseal region of 
ceitain long bones, most noteworthy of which aie the uppei extremities of 
the femur, humerus and tibia Symptoms are usually extremely mild and 
it IS foi this leason that about half of the cases aie not suspected jirior to 
the occurrence of a pathological fracture Moreover, in cases without fiac- 
ture the duiation of symptoms from onset to first admission is long, averag- 
ing well over two years and in some cases (latent bone cysts) it may be from 
five to ten or more years 

* Read before the New York Surgical Society, April 26, 1933 
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Physical examination alone rarely furnishes a clue to the undei lying 
condition (unless fracture has previousl)’- occurred) and the diagnosis is 
seldom established until radiogiaphs have been made The area of localized 
bone destruction close to the epiph3’’sis, but always on the diaphyseal side, 
V ith a circumscribed expanded cortex and often some trabeculation, makes a 
characteristic radiographic picture, which is usually easily recognized 

Intel mediate Foims — There have been desciibed cystic processes in the 
long bones which partake somewhat of the nature of both giant-cell tumor 
and bone cyst Tavernier reports m detail three cases peisonally observed 
which he terms “a bone disease intermediary between giant-cell tumor and 
bone cyst ” Geschickter and Copeland describe what the}'- teim giant-cell 
variants of bone cyst and state that their chief distinctive feature lies in 

5 

I. 

NORMAL BONE CMST GIANT CELL GIANT CELL 

VABIANT TUMOR 

Fig I — Schematic drawing showing location, in respect to epiphjseal line of the in\olved area in (2) 
bone cjst, (3) giant cell variant of bone c>st, and (4) giant cell tumor 

Note especiallj the proMmit> of process to epiphyseal line in (3), also that epiphysis is about to 
unite And m (4) that it involves the head rather than the shaft side of the epiphjseal line (now 
united) though extending across to involve metaphyseal area somewhat 

their shorter duration of symptoms (six months or less) They also discuss 
a form which they have called polycystic osteitis fibrosa However, it seems 
unnecessary to differentiate this group from the remainder of the solitary 
bone cysts except upon radiographic appearance — its climcal significance 
IS not evident These intermediate forms are of interest chiefly because they 
provide further presumptive evidence of the close association of giant-cell 
tumor and bone cyst 

It is our belief that the giant-cell variant of bone cyst occupies an inter- 
mediate position between simple bone cyst and giant-cell tumor (Fig i ) 
It occurs more nearly at the time of umon of the epiphysis , whereas bone 
cyst begins at an earlier age and giant-cell tumor after the epiphyseal union 
has taken place Its clinical course, however, runs more closely parallel to 
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that of the simple cyst than that of the giant-cell tumoi It is more of a 
legressive than a piogiessive osteoclastasia 

Expressed in another way, it may be said that in geneial the tine bone 
cyst has its inception during childhood, the giant-cell variant during adoles- 
cence, and the giant-cell tumor after skeletal growth has been attained 

In bone cyst the entire course of the disease is indicative of the essentially 
benign nature of the process It has a tendency to increase in size, but very 
slowly, to heal spontaneously, and to be aided in this healing process as a 
result of a pathological fracture It yields to conservative surgery It is 
always surrounded by a shell of cortical bone, which is never completely 
eroded and remains intact unless there has been a fracture Following frac- 
ture, which may be caused by the most trivial of injuries, the rapid forma- 
tion of callus and progressive healing with firm bony union is the rule 
Fracture does not always result in complete healing of the cyst and at a 
later date a second fracture may occur 

Classification of Bone Cyst — The classification suggested by Bloodgood 
in 1910 has been followed by most subsequent writers on this subject It is 
as follows 

(1) Single cyst, bony shell, no connective-tissue lining 

(2) Cysts with a definite connective-tissue lining varying as a rule from 
one to two mm 

(3) A small cyst, or cysts, m a solid mass of osteitis fibrosa 

(4) No cyst, but bone shell filled with a solid mass of osteitis fibrosa 

(5) Multilocular cysts 

This classification seems to be based mainly on the gross pathology as 
found at operation The clinical significance of these separate groups is not 
appaient They represent different stages in a pathological process, which 
probably begins with a subcortical hasmorihage followed in turn by localized 
bone destruction, a zone of vascular granulation tissue, in which osteoclasts 
(giant cells) are found, fibrosis and, later, cyst formation Ultimate healing 
is slow, a fact probably due to the difficulty with which a dead space is 
obliterated when its walls are rigid 

Etiology — As yet, no agreement has been reached as to the etiology of 
simple bone cyst Several theories may be mentioned and each has its pro- 
ponents, and against each there are weighty arguments Some of these 
theories may be mentioned and briefly discussed 

(1) Thcoiy of Tiauma Tiaumahc Hematoma — This theory has attracted a num- 
ber of writers Jenckel, after a study of eight cases, believed bone cyst is often caused 
by hiemorrhage Lang concluded that a traumatic hematoma is the first factor m the 
development of a solitary cyst Bencke also attempted to prove the theory that a hsemor- 
rliage into the bone, which for some reason is not organized or absorbed, is the cause of 
cyst formation Anshitz considered trauma an important etiological factor, Mauclaire 
and Burnier regarded it as the most frequent cause Platau, and Mouchet and Le Gac 
opposed the theory of trauma, the latter on the ground that all their cases showed well- 
developed cysts m a very short period after the trauma 

(2) Thcoiy of Inflammation Infection Bloodgood early adopted the view that 
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osteitis fibrosa is primarily an inflammatory condition, in which the medullarj" portion of 
the bone is replaced by connective tissue Hamberlm believed that osteitis fibrosa is a 
circumscribed endosteal fibrogenous osteomatosis or an osteoplastic metaplasia of the 
endosteum with secondary fibrosis of the medulla, associated with giant-cell collections 
and degenerations of connective tissue secondary to these He conceived that the process 
might be the result of a low-grade infection 

Pfeifer, reporting on a histological, bacteriological and radiographical study of four 
cases, concluded that the circumscribed bone cysts are nothing but softening centers of 
inflammatory tissue in bone marrow 

(3) TJtcoiy of Metabolic Oitgm Faulty Calaitm Metabolism — In their effort to 
determine the cause of the formation of bone cyst, some writers have been impelled 
by the evidence of malacia to attempt to show a relationship between bone cyst and Paget’s 
disease in the adult, and rickets in children Yet, as Sisk has stated, despite some simi- 
larity in radiographical appearance, and a fundamental change in calcium metabolism 
common to all of these conditions, there is still lacking plausible evidence linking them 
together He was probably referring to the multiple form of osteitis fibrosa, or von 
Recklinghausen’s disease, which is a distinct clinical entity not to be confused with 
solitary bone cyst We believe that metabolic disturbances play no part in the etiology of 
bone cyst Fujii considers osteitis fibrosa cystica as totally distinct from and independent 
of osteomalacia 

(4) Thcoiy of Abnoimal Hypoplasia of Osteoclasts Piogicssive Ostcoclaitasia — 
This theory, advanced by Geschickter and Copeland, concludes that bone cyst and giant- 
cell tumor are lesults of an abnormal hyperplasia of osteoclasts This is preceded by 
a normal stage in which osteoclastic proliferation is taking place as a step in the histo- 
genesis of bone that is developed from preformed cartilage They suggest the term pro- 
gressive osteoclastasia for the process in giant-cell tumor, and regressive osteoclastasia 
for the process in bone cysts They support their view by showing that wherever giant- 
cell tumors aie found they are situated where osteogenesis in cartilage is possible Then 
theory invokes that of trauma in that it depends upon a traumatized subcortical area in 
which there has been an interruption of the blood supply from the periosteum to the 
cortical bone with the development of a subperiosteal hematoma The medullary circu 
lation in the region of the epiphysis must, by increased activity and establishment of new 
channels around the injured area, undertake the function of repair But this increased 
activity occurs during a period when cortical bone, cut off from its circulation, is under- 
going necrosis Thus an unequal balance is struck between bone destruction (osteoclasts) 
and reparative new bone formation that would follow from reactive cortex if the circula- 
tion were intact 

Summaiy of Etiology — While there is no single accepted theory to account for the 
development of solitary bone cyst, one can point out the fact that each of those mentioned 
lacks conclusive evidence to support it and is open to objections Those who believe 
trauma is responsible do not explain those cases which give an insidious history unasso- 
ciatcd with a definite injury And while trauma is undoubtedly a factor of major 
importance in calling attention to an abnormal condition in the bone, it is usually because 
It produces at least a partial fracture and immediate radiographs have shown the presence 
of a C3 st already well developed I have not been able to find a case which would tend, by 
the following sequence of events, to prove the etiological importance of trauma, i c 
Instorj of injur\ , radiographs made at once showing normal bone, later persistence of 
SMiiptoms calling foi further radiographs which then showed the presence of a cjst It 
seems ckai, then, that tiauina is the frequent exciting factor in the recognition of a cj st, 
but In no means ccitain tliat it initiates it 

Ihcre IS little scientific basis for the assumption that a calcium deficiency is the 
uiuleihing cause In fue cases blood-calcium determinations were made and were 
within normal limits in each instance In none of these cases has any other bone later 
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become involved m the cystic process No dietary deficiencies have been established as 
existent in cases in this group 

As for the inflammatory theory, the presence of an infectious or toxic agent has 
never been established Bacteriological studies have been unsuccessful in obtaining evi- 
dence of a causative organism Yet the histology and the clinical course point rather 
clearly to the supposition that a low-grade inflammatory process is responsible for the 
development of bone cyst However, the picture differs m most cases from that of a 
Brodie’s abscess which is known to be due to a low-grade central osteomyelitis It more 
closely resembles a healing process in its varying stages But what evokes the need for 
bone repair? 

The conception of Geschickter and Copeland — abnormal hyperplasia of osteoclasts — 
seems at present to rest upon the most secure foundation of facts and has the added 
attraction that it applies equally well to the development of bone cyst and of giant-cell 
tumor It IS based upon the known facts of blood supply and of bone repair and bone 
absorption by osteoclasts It does not explain those cases in which there has been no 
trauma, nor does it take into account the fact that though most children undoubtedly 
sustain many injuries of a minor nature to the growing ends of their long bones, still bone 
cyst IS a relatively uncommon finding The same may be said for the young adult m 
relation to giant-cell tumor Nor does their theory account for the relative rarity of 
bone cyst m the lower end of the femur, a site in which giant-cell tumor appears most 
frequently 

Symptoms and Physical Signs — ^The absence of pronounced symptoms 
in uncomplicated cases of solitary bone cyst is one of the features of this 
condition 

Pam is the commonest complaint, but is often so trivial and intermittent 
as to arouse no suspicions on the part of the patient and it is for this reason 
that a long mteival between the onset and first visit to the clinic is the rule 
rather than the exception The pain may be present only after piolonged 
function or slight strain 

Pathological fiactuic is frequently the first symptom It was obviously 
the initial symptom m ten of the seventeen cases m this series m which the 
history is definite The occurrence, m a child, of a fracture of a long bone 
near a joint from trivial injury should arouse immediate suspicion of the 
presence of a bone cyst 

Swelling is not a prominent symptom and is usually not detectable unless 
the cyst lies in a relatively exposed position, such as the lower end of the 
radius, ulna or upper tibia 

Disability is mentioned in the histones of only two of the seventeen 
cases pnoi to fracture, it is obviously complained of by all the patients m 
whom fractuie has occurred, but rapidly disappears with healing of the 
fracture 

Radiogi aphic Appeal ance — The bone cyst has certain well-defined 
characteristic rontgenographic features Among these may be mentioned 
the metaphyseal location, the decided thinning of the cortex with expansion, 
usually slight m degree, and with intact shell unless a pathological fracture 
has occurred In cases that have had one or more fractures the subsequent 
healing frequently is associated with dense new bone formation, which may 
traverse the cystic area in one or more trabeculations The examination of a 
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considerable number of t}pical films of solitar}’ bone c}'st ^m 11 enable one to 
recognize this condition, ■v\hen it is subsequent!}* encountered ■u.'hereas it is 
difficult to describe it It may simulate m appearance a giant-cell tumor but 
it occurs in younger individuals and almost ah\a}s before the adjacent epi- 
physis has united It should be especially emphasized that bone c}sts com- 
mence in the metaphysis on the diaphyseal side of the epiphyseal line vhereas 
giant-cell tumors begin in the epiphysis Latent bone cysts (recogmzed in 
later life) may be found m the middle third of the shaft 

Pathology — Little can be added to the discussion of this phase of bone 
cyst in the monograph by Geschickter and Copeland, so that no detailed 
consideration v. ill be made of it here 

It IS our belief that bone C}*st and giant-cell tumor are closely connected 
conditions v. hich have more than mere radiographic and histological simi- 
larit}* to suggest this relationship ^^'e have operated upon several typical 
bone cy'sts in v.hich the microscopical appearance of many areas was quite 
t}*pical of osteitis fibrosa but in other areas the structure seen in typical 
examples of giant-cell tumor was found It would make considerable dif- 
ference w hich of these areas w as found, if the diagnosis were allow ed to rest 
solely on histological grounds This thought is not new* apparently for 
John B ^Murphy as early as 1913 remarked that “in fibrocystic disease the 
diagnosis may as well be made by the X-ray examination as by the micro- 
scope The surgeon w*ho depends upon frozen sections for diagnosis in 
bone tumors of central origin will come to gnef 

We believe that the essential differences betw*een bone cyst and giant-cell 
tumor he in the age of the individual and in the location of the lesion The 
phase of bone destruction in the epiphysis meets with less resistance and 
e^okes a less aggressive healing phase (defensive reaction of cortical bone) 
than It does in the metaph} sis It is more active in the young adult than in 
the child Whether this is due to the fact that there is in the grow mg child 
a more acti\ e bone reparative function than is present m the } oung adult, or 
solely to the fact that before the epiphyses have united the lesion attacks the 
metaph} sis and is prevented from involving the epiphysis by the presence of 
the cartilage layer at the epiph}seal line is a matter of speculation Whatever 
the explanation it is a fact that in the metaph} sis the arrested lesion, bone 
c} St occurs , w hereas in the epiphysis the progressive or unchecked lesion 
giant-cell tumor is found 

■^9 ^ — Of the ti\enty-six cases in this senes, nineteen were under tw*enty 
\ears of age at the time of first admission to the clinic The youngest was a 
boy of four the oldest a w*oman of fort}*-one The average age was 159 
}ears If the oldest patient be excluded (and her symptoms actually began 
with tracture twenty-three years prior to admission) the average age of the 
rest would be 149 }ears 

^There were fifteen males and eleven females Most writers agree 
that the condition is more common in males This might be explained on 
the greater likelihood of injuiy to the bone in the grow*ing boy 
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Tiauma — Onset with symptoms of pathological fiactme, m most in- 
stances aftei tiivial injui}'-, was noted m seventeen of the twenty-six cases, 
theie veie four cases m which tiauma preceded the onset of symptoms hy a 
considerable peiiod In two cases without fiactuie ladiograph taken two 
days after the injuiy showed the piesence of a C3'^st In eight of the patients 
no history of mjuiy could be elicited 

Duration of Symptoms — Of the twenty-six cases, four sought treatment 


SUMUARY 26 CASES OP BOHE CYST 


m 



m 

Date 



Fracture 

Complaint 

Duration 

Treatment 


D 

SB 


B 

6/29/S2 


Humerus 

upper 

yea 

0 

swelling 

2 years 

Cur 

Good 

B 


B 

B 

2/ 7/33 

L 

Humerus 

upper 

yea 

at onset 

pain 

6 days 

Fr 

t 

B 



B 

11/22/32 

L 

Phalanx 

middle 

yea 

0 

pain 

5 >ears 

Cur 

Good 

B 

m 

B 

m 

12/16/24 

T* 

Femur 

upper 

yes 

at onset 

pain 

1 day 

Fr + Cur 

Good 

B 


B 

fl 

2/24/30 

I 

Radius 

lov/er 

yea 

later 

swelling 

1 year 

Fr+Irr 

Good 

B 


B 

m 

3/25/20 

L 

Humerus 

upper 


at onset 

pain 

6 weeks 

Irr+Cur 

Good 

B 


B 

m 

10/30/25 

L 

Femur 

upper 

0 

0 

pain 

5 months 

Irr 

Good 

B 

SB 

B 

m 

12/ 2/31 

L 

Femur 

upper 


0 

limp 

3 months 

Fr+Cur 

Good 

B 



m 

10/28/29 

R 

Humerus 

lower 

yea 

at onset 

pain 

1 day 

Fr +Irr 

Good 


m 

B 

m 

6/ 9/31 

R 

Humerus 

upper 

yea 

at onset 

pain 

3 weeks 

Fr 

Good 

B 

Bl 

Bl 

fl 

9/13/30 

L 

Humerus 

middle 

0 

0 

pain 

4 years 

Cur 

Good 

B 


B 

fl 

11/ 4/32 

R 

Ulna 

lower 

yea 

0 

pain 

10 month 

Cur 

Good 

B 

QQ 

B 

fl 

6/19/24 

R 

Heraur 

upper 

yea 

later 

pain 

2 years 

Irr+Fr* 

Good 

B 

GB 

Bi 

SB 

9/ 7 26 

R 

Radius 

lower 

0 

0 

pain 

2 years 

Irr 

Fair 

B 


B 

a 

5/13/32 

R 

Fibula 

upper 

0 

at onset 

pain 

1 day 

Fr+Cur 

lost 

B 

SISI 

B 

a 

9/11/25 

i” 

Femur 

upper 

yes 

at onset 

BjBB 

5 days 

Cur 

Good 

a 

OB 

D 

a 

11/14/28 


Femur 

lower 

yea 

0 

pain 

Z days 

0 

lost 

■ 

u c 

i 

■ 

12/10/31 

R 

R 

Tibia 

Fibula 

lower 

upper 

yes 

at onset 

pain 

2 days 

Fr+Cur 

Good 

B 


m 

a 

11/ 9/31 

R 

Humerus 

uoper 

yes 

la ter 

pain 

2 weeks 

Fr+Cur 

Good 


SIB 


a 

4/29/31 

L 

Rib 7 

middle 

yea 

at onset 

pain 

S days 

Irr 

Fair 

B 

BB 

B 

a 

4/10/32 

R 

Femur 

middle 

yes 

at onset 

ualn 

E3 years 

Cur+Gr 

Fair 

a 

EB 

Bl 

a 

8/30/30 

L 

Femur 

upper 

0 

0 

pain 

Z years 

Irr 

Good 

B 


Bl 

a 

1/25/28 

R 

Humerus 

upper 

yes 

later 

pain 

6 years 

Fr 

Good 

B 


B 

a 

1/ 8/26 

I. 

Femur 

upuer 

0 

lateT 

pain 

l-i- years 

Fr 

Good 

□1 

Es 

B 

a 

3/11/30 

H 

Humerus 

middle 

yes 

at onset 

pain 

1 day 

Cur+Gr 

Good 

B 


B 

a 

1/27/30 

R 

Feniur 

upper 

yes 

later 

pain 

8 months 

Our+Cr 

Good 


# Too recent to Judge result 

♦ Treated by Irradiation, later for pathological fracture, then by osteotoroy to correct deformity 


TREAnffiNT Pr = for fracture Cur ss curettage Irr« Irradiation Ors»bono graft 

with the appearance of the first symptom and five more were admitted to the 
clinic within a week aftei the first symptom In seven cases the interval was 
between one week and one year, and m ten cases from one to twenty-one 
years Thus it is apparent that the majority of patients seek medical atten- 
tion early, because of fractuie, or else after the lapse of at least a year 
because the symptoms are so mild and cause so little disability 

Bone Involved — The femur was the affected bone m ten cases, the 
humerus m nine, the radius and fibula twice each, and the tibia, ulna, rib, 
and phalanx of finger but once each The upper end of the femur, humerus 
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and fibula was the site most often affected, while in the ulna and ladius 
cases the lower end only was involved The middle of the shaft of the 
humerus and the femur was the site of the cyst in one instance each, but it 
seemed to us that the ages of the patients, twenty-seven and foity-one, made 
it likely that the growth of bone had progressively shifted the cyst towards 
the centre of the shaft 

Treatment of Bone Cyst — The treatment of solitary bone cyst is surgical 
There is a striking agreement upon this point among the many who have 
made important contributions to our knowledge of this disease Among 
these may be mentioned von Haberer, Hoffmeistei, Schlang, Tavernier, 
Mouchet, Dujarier, Heitz-Boyer, Ombredanne, Bloodgood, Sisk, Painter, 
and others Sisk states, “in the treatment of osteitis fibrosa cystica the 
greatest economy of time is served by conseivative surgery at the time the 
lesion IS discovered The uniform success obtained by suigery, with a 
compai atively short convalescence peiiod, aigues against long peiiods of 
watchful waiting” While all agiee that conseivative surgery is indicated, 
theie is apparent a wide range of procedures that have been suggested, some 
of which cannot be regarded as conservative 

When a fracture has occuiied m a pieviously umecognized bone cyst, 
manipulation to obtain satisfactoiy position, if necessary, followed by immo- 
bilization dtiiing the healing period, is m most cases all that is necessary to 
obtain a satisfactoiy lesult We know of no case m which union was not 
piomptly attained If fractuie should fail to heal the cystic aiea, an opeia- 
tion could be done at a latei date 

When lecognized befoie a fractuie has occuired, it would seem, on theo- 
letical giounds at least, that the deliberate pioduction of a fiactuie undei 
anasstlietic with manipulation and immobilization was a justifiable procedure, 
as exemplified by those cases m which a satisfactory end-result followed a 
spontaneous fracture 

We recommend opeiative inteifeience, which consists in exposing the 
involved area, cutting a large enough window to give access to the entiie 
cavity and caiefully curetting the entiie contents down to coitical bone 
llie cavity should then be swabbed out with an escharotic, such as carbolic 
acid, alcohol, oi zinc chloiide satuiated solution, followed by iriigation with 
1101 mal saline solution The lectangular segment of coitical bone lemoved 
in exposing the cyst may then be placed in the cavity as a giaft, and the 
wound closed in layers m ithout drainage The practice of packing the cavit}' 
of a bone cyst (or a giant-cell tuinoi) is mentioned only to be condemned, 
most of the suigical calastiophes have been due to infection following this 
jiioceduic The cavity undoubtedly fills with blood clot into nhich osteo- 
blasts lalei piogiess and foim nen lione Unlike hematomas elsenhere, the 
blood clot in a bone cyst oi giant-cell tumoi caAuty rarely becomes infected, 
if the nound is propeily closed When packing is used, infection is apt to 
occui AVe seldom use bone chips or small osteoperiosteal grafts, rarely a 
niassn e bone giaft may be necessary 
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X-ray therapy may be employed, but in our opinion the results aie more 
uncertain and less satisfactory than those obtainable by surgery One should 
also consider the possibility of damaging the growth centres by over- 
irradiation 

In this series of cases there was a wide variety of methods of treatment 
which can readily be ascribed to the fact that the cases were treated in three 
different hospitals 

Piognosis — The prognosis for a satisfactory anatomical and functional 
result in bone cyst is good The danger to life and limb should be non- 
existent No case m this series of simple bone cyst required a mutilating 
operation and there was no mortality Fractuie seldom produces marked 
deformity Healing of the fracture is prompt, there were no cases m this 
series of delayed union or non-union Where fracture occurs repeatedly 
(in two of our cases twice), there is usually shortening as an end-iesult In 
the upper extremity this may have little significance, but in the femur it may 
require the use of measures to compensate for this shortening In weight- 
bearing bones, if the process is left unsupported for a considerable period 
and bending is peimitted, the deformity may be of serious consequence from 
a functional standpoint, as illustiated m Case XIII 

Results — The end-results are briefly summarized m the table below 
Curettage, with or without additional procedures, was the method used in 
thirteen cases, with twelve good and one fair result Treatment of the 
fracture only gave good results m the four cases so treated Irradiation 
alone, or combined with other procedures, was used m eight instances with 
five good results, two fair, and one not traced 

Results 


Treatment 

Good 

Fair 

Poor 

Not Traced 

I No Treatment 

0 

0 

0 

I 

2 Treatment of Fracture Only 

4 

0 

0 

0 

3 Curettage Alone 

5 

0 

0 

0 

4 Curettage After Fracture 

5 

0 

0 

0 

5 Curettage plus Graft 

2 

I 

0 

0 

6 Curettage plus Irradiation 

I 

0 

0 

0 

7 Treatment of Fracture plus Irradiation 

2 

0 

0 

0 

8 Irradiation Alone 

2 

1 

0 

I 

9 Prolonged Irradiation — Later Fracture — Mal- 
union Requiring Osteotomy 

0 

I 

0 

0 

Totals 

21 

3 

0 

2 


CASE SUMMARIES 

Case I — P C , male, aged twenty-two, was admitted to Memorial Hospital June 29, 
1932, with a history of having been struck on the upper left arm with a packing case two 
years previously His only complaint was of a swelling in the region injured Clinical 
diagnosis was healed bone cyst of the upper end of the left humerus , X-ray diagnosis was 
chondrosarcoma While under observation he began to complain of pain in the affected 
region, so curettage was performed January 25, 1933, with pathological findings of 
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chronic osteitis When examined fi\e \\eeks later the wound w^as w'ell healed and the 
function of the arm was excellent 

Case II— P T, aged nine, w'as admitted to Lincoln Hospital Februar\ 7, 1933, tw'o 
da3S after he had injured his left arm, sustaining a pathological fracture through a bone 
C3St m the upper end of the left humerus as revealed b3' X-ra3 films He w'as treated 
as for simple fracture and a good result is to be expected, though it is too earl3 to make a 
positne statement 

Case HI — L D, female, aged tw'ent3^-three, was admitted to Lincoln Hospital 
November 22, 1932, with pain and swelling of the left middle finger persisting for five 
3 ears following injur3 to the finger X-ra3 films showed a bone C3St m the middle of 
the proximal phalanx This was curetted and carbolized November 22, 1932, with an 
excellent result The pathologist reported osteitis fibrosa C3'stica circumscripta 

Case IV — F P , male, aged fourteen, was admitted to Lincoln Hospital December 16, 
1924, because of pain m the hip occurring after a fall while at pla3’- in a g3mnasium 
X-ra3 film showed a fracture of the upper end of the femur through a bone C3"st He 
was treated as for simple fracture first and two months later curettage was performed 
This was followed b3 wound infection, which subsided in a month, and a walking 
Thomas caliper was worn for six months Following this he had an excellent anatomical 
and functional result 

Case V — A S , male, aged fourteen, was admitted to Memorial Hospital Februar3" 
24, 1930, with a histor3' of injur3 to the wrist one 3'ear previousl3' and a more severe 
injur3 nine months later, when X-ra3s were taken which showed a fracture through a 

C3Stic area in the lower end of the radius A splint was applied and X-ra3" treatments 

were given Four more X-ra3 treatments were given at Memorial Hospital and the 
splint v\ as remov ed An excellent result was secured and three 3 ears later no appreciable 
difference in the two wrists could be demonstrated 

Case VI — C D , male, aged fifteen, was admitted to klemorial Hospital March 25, 
1920 Six weeks previoush he had sustained a fracture through a bone C3^st m the 

upper end of the left humerus and the C3’^st had been curetted and the fracture set 

Radium-pack treatments were given at Memorial Hospital after the wound had healed, 
and ten 3 ears later the patient was S3mptom-free and function of the arm was excellent 
CvsE VH — H F , female, aged nineteen, was admitted to Memorial Hospital October 
30, 1925, with a histor3 of pain in the left thigh of fiv'e months’ duration and difficult3'' in 
walking for one month X-ra3' diagnosis was chondrosarcoma of the upper end of the 
shaft of the left femur Clinical diagnosis was osteitis fibrosa C3"Stica X-ra3’' and radium 
treatments were given for three months with prompt improvement and two 3'ears later 
clinical and X-ra3'’ evidence showed an excellent result 

Case VIII — M L, male, aged ten, was admitted to the Hospital for Ruptured and 
Crippled December 2, 1931, with a histor>' of a limp of three months’ duration X-rav 
films revealed a multilocular C3St in the upper end of the left femur This was curetted 
and a plaster spica applied The spica was removed nine weeks later and weight- 
bearing allowed Six months later clinical and X-ra3' examination showed an excellent 
result Pathological examination of the curetted material showed fibrous connectiv e tissue 
Case IX — H Q, female, aged twent3, was admitted to Memorial Hospital October 
28, 1929 She had fallen on the stairs and struck her right elbow, sustaining a fracture 
of the humerus into the olecranon fossa A splint was applied and in radiographs made 
two weeks later a C3st was observed at the site of fracture Two X-ra3 treatments were 
given There was good union of the fracture and rapid healing of the C3st, and the 
"inatomical and functional result is excellent 

CvsF X — R H male, aged five, was admitted to klemorial Hospital June 9, 1931, 
three weeks after he had fractured his arm through a C3stic area in the upper end of the 
right humerus The arm had been put up m abduction in a plaster spica and no other 
form of treatment was emplo3ed The fracture healed mceh and ten weeks after the 
in3ur3 the patient was S3mptom free and exhibited perfect function of the arm 
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Ca'E XI — A C, female, aged t'w entj -sei cn \\as admitted to the Hospital for 
Ruptured and Crippled September 13 I 930 v ith a histor\ of a dull aching pain in the 
left arm X-ra\ films re%caled a c\stic area in the middle of the chaft of the humerus 
Curettage r\as performed Pam was reliceed but ten months later there v as eridence of 
relieved actniU , so a second curettage was performed and was followed b\ complete 
healing and return to perfect function Pathological report on the first operation was 
benign central chondroma and on the second was chronic osteitis 

C\SE XII — L L female aged thirteen was admitted to the Hospital for Ruptured 
and Crippled Xoi ember 4 1932, with a historj of injur> to the wrist ten months pre- 
Moush, followed bi persistent sv elling and continued pain after a second injurj six 



Fig 3 Fig 6 

Fig s —(Case XIII ) Shov s appearance one jear later (six -vears after first admission) Lesion 
apparentU healed but deiormita and shortening marked An osteotomj Tias later performed at the 
Hospital for Ruptured and Crippled 

Fig 6 — (Case XIII) End result eleien 'ears after first admission and three and a half 'ears 
after osteo'omj Patient now aged eighteen Sho' s shortening, restomtion of necl and head in 
relation to shaft, also site of osteo^om' performed for defomnit' 

months later X-ra> diagnosis was giant-cell tumor of the distal end of the ulna, clinical 
diagnosis was bone ctsL The area was curetted and followed b\' pnmarj wound healing 
and rapid return to full function 

Case XIU — M, male, aged eight, was admitted to 2 tremonaI Hospital Tune 19 
1924 At the age of si-x he had been struck o\er the right thigh with a baseball and this 
was followed bj a persistent limp, weakness of tlie leg and occasional pains in the thigh 
I-^tcr an X-ra\ film was made and re\ealed a cystic area in the upper end of the femur 
X-raj thcrap\ was gnen in Juh, 1924 and again in October, 1927 In August, 1928, he 
icll and fractured his femur through tlie imohed area (Figs 2 3, and 4 ) He was 
treated b> means of a plaster spica, but there was marked deformity and shortening, 
necessitating an open operation for correction one jear later Recent examination shows 
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him free from pain, but he walks with a moderate limp and shows four inches of measured 
shortening in the affected limb (Figs S and 6 ) 

Case XIV — J P , male, aged sixteen, was admitted to Memorial Hospital Septem- 
ber 7, 1926, complaining of pain in the right wrist of two years’ duration Radiographs 
revealed a bone cj st m the distal end of the radius One X-ray treatment was given and 
increase 111 the pain noted two weeks later The patient did not return to the clinic and 
could not be traced 

Case XV — W M , male, aged eighteen, was admitted to Memorial Hospital May 
13, 1932 While picking up two five-gallon cans of oil he felt a sudden pain in his leg 
X-ray films revealed a fracture through a bone cyst in the upper end of the right fibula 

The cyst was curetted and a cast applied for nine days 
There were no further symptoms and a year later func- 
tion was normal (Fig 7 ) 

Case XVI — S R , female, aged six, was admitted 
to Lincoln Hospital September ii, 1925, complaining 
of pain 111 the hip and inability to walk for the past five 
days following an injury to the hip X-ray films showed 
a pathological fracture through a cyst m the upper end 
of the shaft of the left femur This was curetted , the 
wound healed per primam and the patient was allowed to 
walk without crutches m two months A year later 
anatomical and functional result was excellent 

Case XVII — G B , female, aged nine, was admitted 
to Lincoln Hospital November 14, 1928 Two days pre- 
viously she had twisted her knee and X-ray films, taken 
for possible fracture, revealed a bone cyst m the lower 
end of the left femur Patient was kept in bed for two 
weeks and no other treatment was adopted She was dis- 
charged symptom-free and has never returned for fol- 
low-up examination 

Case XVIH — M C , female, aged ten, was admitted 
to Lincoln Hospital December 10, 1931 Two days be- 
fore admission patient fell and injured her right ankle 
X-ray films show a pathological fracture through a bone 
cyst in the lower end of the right tibia, and a small cystic 
area in the upper end of the right fibula Skeletal films 
were taken and revealed no other cystic areas The lesion 
m the right tibia was curetted and a plaster cast applied 
Five weeks later she was discharged from the hospital 
without her cast and, when examined two months ago, 
had an excellent result 

Case XIX — ^A H , male, aged eighteen, was ad- 
mitted to Memorial Hospital November 9, 1931 Two 
months previously he had wrenched his shoulder After the pain and swelling disap- 
peared he again injured his shoulder with more severe symptoms of pain and disability, 
and X-ray films revealed a bone cyst in the upper end of the right humerus, with a 
pathological fracture The cyst was curetted and the arm put up m abduction in a 
plaster spica An excellent result was obtained 

Case XX — F J , male, aged thirty-five, was admitted to Memorial Hospital April 
29, 1931, two days after he had struck the left side of his chest m a fall X-ray films 
revealed a recent pathological fracture through a cjstic area of apparently long duration 
in the eleventh rib Two X-ray treatments were given over the involved area with 
marked relief of pain, though the patient continues to have some discomfort at the site 
of the lesion 




\ 



Fig 7 — (Case XV ) Healing 
of a bone cyst in ^\hlch a spon 
taneous fracture was the first 
symptom Curettage Excellent 
anatomical, functional and eco 
nomic result 
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Case XXI — B W, female, aged forty-one, was admitted to the Hospital for Rup- 
tured and Crippled April lo, 1932 Twenty-three years ago the patient fell on a dance 
floor and fractured the right femur This apparently healed without complication until 
SIX months ago (eighteen years later), when he began to have pain at the site of the 
original injurj'- An X-raj"^ film revealed a bone cyst in the middle of the shaft of the 
right femur Eight X-ray treatments were given, but pathological fracture through the 
cj'st occurred The cystic area was then curetted and a bone graft from the right tibia 
inserted A plaster spica was applied for eight weeks and then the patient was permitted 
to walk with crutches Six months after operation full weight-bearing was allowed 
Progress has been satisfactory While there is 4 centimetres of shortening and a con- 



Fig 8 Fig 9 

Fig 8 — (Case XXIII) Healed bone cyst Appearance nine years after first, two years after second, 
pathological fracture Perfect function Shortening of humerus of five centimetres Gives no symptoms 

Fig 9 — (Case XXIV ) Showing healing, with some coxa vara deformity, nine months after 
treatment of a bone cyst with pathological fracture of the neck of the femur Treatment — immobiliza 
tion, after reduction, in Whitman plaster spica 

sequent slight limp, it is too early, eleven months after operation, to judge of the end- 
result 

Case XXII — R C , female, aged twenty-two, was admitted to Memorial Hospital 
August 30, 1930, with a history of pain m the thigh of two years’ duration, becoming 
more severe and not responding to eight X-ray treatments X-ray films revealed a cystic 
area in the upper end of the left femur and further X-ray treatments were given with 
later evidence of bone repair and relief of symptoms 

Case XXIII S B , male, aged thirteen, was admitted to Memorial Hospital Janu- 
ary 25, 1928 In 1922 the patient injured his right arm while at play and an X-ray film 
taken at that time revealed no fracture, but when reviewed later was found to show a 
bone cyst in the upper end of the right humerus He remained symptom-free for six 
years, but began to complain of pain and disability, one month before admission He was 
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kept under observation for ten months, then, while playing handball, sustained a patho- 
logical fracture through the cystic area This healed rapidly in four weeks, but with two 
inches of shortening (Fig 8 ) The shortening has remained unchanged, but the patient 
exhibits full range of motion at the shoulder and excellent function of the arm 

Case XXIV — H G , male, aged thirteen, was admitted to the Hospital for Rup- 
tured and Crippled January 8, 1926, with a history of pain in the thigh of insidious onset 
and one and a half years’ duration X-ray studies showed a cystic area in the upper 
end of the left femur with pathological fracture (Fig 9 ) A plaster cast was applied 
for four weeks and an excellent anatomical and functional result was obtained 

Case XXV — P F, female, aged nine, was admitted to the Hospital for Ruptured 
and Crippled March ir, 1930, immediatel}' following an injury to her right arm X-ray 
revealed a cjstic area in the mid-shaft of the right humerus This was curetted and a 
bone graft inserted Recent examination reveals an excellent anatomical and functional 
result 

Case XXVI — L P , male, aged four, was admitted to the Hospital for Ruptured 
and Crippled January 27, 1930, complaining of pam in the hip and persistent limp follow- 
ing an injury eight months previously X-rav examination showed a bone cj'st m the 
upper end of the right femur This was curetted and bone grafted, and recent examina- 
tion shows an excellent result 
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POST-TRAUmTIC ACUTE BONE ATROPHY (SUT)ECK’S 

ATROPHAO 

By Fraser B Gurd, F R C S (C ) 

OF Montreal, Canada 

FROM THE MONTREAL CFNER\L HOSPITKI 

As IS well kno^\n it is the rule to find that the bones of extremities 
which ha\e been put at rest for an} considerable length of time, for an} 
reason, such as prolonged bed-confining illnesses, fractures, or paralyses, 
become less resistant to the X-ray and consequently throw a less dense 
shadow, and that they are smaller than normal Such a condition of bone 
atroph} IS of comparatnely little importance since, upon resumption of func- 
tion, the bones gradually comparatn el} quickly, and surely regain their 
normal densit}, and increase m diameter In the meantime, moreover, there 
are no s}mptoms experienced by the indi\idual referable to the absorption of 
calcium from the bones 

Cases are occasionally observed, how^e\er, which demonstrate atrophy, or 
osteoporosis, of an entirely different t}pe In the first place, the bone 
changes occur rapidly, with few' exceptions they are exhibited within a few 
days or weeks following injur}' The original traumatism is, as a rule, not 
se\ere, but, it w'ould appear, is usually repeated either as the result of a 
second or third truial accident, or as the result of irritation in the course of 
treatment Characteristically, the original injury is in the neighborhood of a 
joint, more especially those parts in w'hich many joint surfaces are seen in 
close association, such as the wrist and tarsus In this type of atrophy, 
rontgenograms show a very typical patchy {flachlich) or “moth-eaten” 
appearance of the bones in the immediate vicinity of the traumatized area 
and, also, m the bones distal to the region w hich has apparently been hurt 

The author is of the opinion that the importance of acute bone atrophy, 
as a cause of temporar} disability, is not sufficiently well recognized by the 
majonty of slirgeons, in that innocent persons are accused of malingering, 
and also that a small number of surgeons prove their unfamihanty wnth the 
condition by recommending too heroic measures, e g , amputation, for its 
treatment The opinions expressed under oath by surgeons of experience 
and authority, in connection wuth the results of injury leading to litigation, 
in which the author has been interested, prove these facts to be true In this 
contribution cases of acute bone atrophy following trauma W'lll alone 
be considered 

A recent article by Fontaine and Herrmann,^ published from Leriche’s 
Clinic in Strasbourg, describes the condition under the title of “Post- 
Traumatic Painful Osteoporosis ’ The application of this name to the con- 
dition is significant, and, except for the fact that it is cumbersome, might 
well be adopted Fontaine and Herrmann’s article is noteworthy in that 
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(Case IV ) (PL) Rontgenograms of both feet three months after fracture of sesamoid Note typical patchy osteoporosis of right foot (A) 
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nmety-one references are included, of which but nine (only one, Noble and 
Hauser,^ deals in fact with acute bone atrophy), refer to articles published 
by English-speaking authors Of the remainder, forty-one have their origin 
in France, and thirty-eight made their appearance in German literature 
Eight articles, published between 1923 and 19^0, are from the pen of 
Leriche himself 

Acute bone atrophy of a specific type was first described by Sudeck^ m 
1900, during the following two years this author made further contribu- 
tions ^ Although, in the intervening years since that time, a certain amount 
of data have accumulated with reference to the symptomatology and patho- 
logical findings, and, to a limited extent, with reference to treatment, no 
adequate explanation of the cause of the condition has been generally accepted 

Willich,^ following Beck, classifies the etiological factors of bone atrophy 
as follows (i) Atrophy due to deficient nutrition (2) Disuse atrophy 
(3) Senile atrophy (4) Acute reflex {1 eflektoi ische) atrophy (Sudeck’s) 
(5) Neuropathic atrophy 

Willich, m a recent article, diaws attention to the great clinical interest 
in the question of bone atrophy Despite the number of contributions by 
German writers on the subject since Sudeck’s first article, the matter, he says, 
IS not yet explained 

At the 1921 (i6th) and 1928 (23rd) Congresses of the German Ortho- 
pedic Association, the mam topic under consideration was the condition dis- 
cussed in this contribution In 1928, the subject was opened by Beck,^ who 
reviewed our knowledge of the condition up to the present He suggested 
that disturbances in the circulation, particularly 111 the sense of an increased 
capillary and venous pressure, which results in a local accumulation of carbon 
dioxide, stimulates osteoclastic absorption of the bone He indicated that 
Sudeck’s atrophy seems to be due to a collateral hyperaemia He stressed 
the importance of oedema, cyanosis, and atrophy of the skin, changes which 
are always present m the presence of acute bone atrophy, as indicating a 
disturbance m circulation It will be noted that these views are in agreement 
with those recently brought forward by Grieg,® of Edinburgh, m that he 
believes calcium absorption from bone to be due to a nimiety of blood supply 

Beck’s paper was discussed by Grashey, who stressed the importance of 
identical technic m making rontgenograms of similar parts, Rabl, who sup- 
ported the theory of inactivity, and by Spitzy, Koemgswieser, Schede, Hil- 
genremer and Goecke Koemgswieser names the condition of acute bone 
atrophy traumatic osteomalacia 

Diagnosis and Clinical Couise — The clinical appearance of a case of acute 
bone atiophy is fairly typical Within a few days after the reception of the 
injury, usually trivial or relatively so, the foot 01 hand, which has been 
somewhat swollen and painful immediatel}^ following the injury, becomes 
progressuely more swollen and more painful Although it is possible to 
palpate the pulse pressure m the blood-\essels in the neighborhood of the 
ankle or wrist, it appears evident from an examination of the limb that the 
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capillaries are engoiged and that an increase in interstitial tension has taken 
place The appearance of the affected part indicates an atrophy of tissues 
other than the hones The skin becomes smooth, tends to lose its character- 
istic markings, and may become “glossy ” 

The joints rapidly become stiff, and movements, either active or passive, 
are extremely painful Although it is possible to induce diminution in swell- 
ing by means of posture, this effect is brought about only with difficulty, in 
that prolonged elevation is requiied Absolute rest to the member usually, 
or always, is followed by relief from pain, even a minimal attempt at move- 
ment, either active or passive, or unprotected weight-bearing, is extremely 
ill-borne That atrophy of the ligamentous tissues accompanies the bony 
lesion IS proven by the likelihood of subluxation, either grossly as in Case 
VII or by the development of extensive and painful flat foot That the 
cartilaginous ends of the hones may atrophy is shown by the exhibition of 
bony ankylosis in ceitain cases, as m some reported by Fontaine 
and Herrman 

Rontgen examination made within a few weeks from the date of injury 
shows a very characteristic “patchy” atrophy of the bones in the immediate 
neighborhood of the injury and also in the bones distal to the site of injury 
To a less marked extent, similar changes are seen in the bones immediately 
proximal to the traumatized area In the case of injuries about the ankle 
and foot, it is usual to find the lower fifth of the tibia and the distal extremity 
of the fibula involved in the atrophic process, likewise, the lower end of the 
radius is involved in the case of carpal and hand injuries In the case of the 
shouldei, both scapula and upjier part of the humerus are seen to be the site 
of osteoporosis 

Sudeck, in his first contributions, divided the disease into two stages 
(a) the acute, and (b) the chronic form It is the acute stage which, I 
believe, is of most importance, since m the first place it is more leadily diag- 
nosed and in the second place is, I believe, more susceptible to conservative 
treatment In the article by Fontaine and Herrmann, pieviously referred 
to, they have reported a number of cases, more especially at the chronic 
stage, and, it would appear, have been successful in indicating at least one 
form of treatment for such cases They divide the disease into three stages 
(a) the onset, (b) the height of the disease, and (c) the reorganization It 
IS in what they refer to as the “onset of the disease” that the typical patchy 
appearance of the bones is noted on the rontgenogram At the ‘ height of 
the disease” the irregular areas of larefaction disappear and the bones 
become uniformly permeable to the Rontgen-ray During the “period of 
reconstruction” or reorganization, theie is a slow reappearance of calcium 
in the bones Fontaine and Herrmann state that m most cases complete 
recalcification never takes place In the author’s experience this is probably 
correct, although it is evident that complete return of function may be 
expected without an absolute!) normal X-ray appearance 

Fontaine and Herrmann express the opinion that the oscillometnc index 
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IS of gieat value in determining the existence of the vasomotor distuibance 
They report that m seven cases of osteopoiosis of the bones of the wrist, the 
oscillations were six times strongei in the afifected foreaim than at the same 
level in the normal foreaim, and that m six cases of the disease about the 
ankle they found a marked increase in the oscillations of the lower third of 
the affected leg, in five cases The authoi has not employed this method 
of examination 

Clinical diagnosis is dependent upon the presence of the signs indicated 
in the hist paiagraph of this section, paiticularly when the loss of function 
and pain aie out of all pioportion to importance of the original tiauma 
Radiological differentiation is most important in the acute state since tumor 



Fig 2 — PhotomicroRnnh of cirpal bones fioni both normal and diseased wrists In this case 
there was rontgenological evidence of fully dereloped acute bone atiophy of right hand (Fontaine 
and Herrmann ) (Courtesy Annals of Surgeri ) 

may be consideied It is during the second stage, or height of the disease, 
that the diagnosis of tuberculous osteo-arthritis is likely to be made 

Pathology — Compai atively few observers have had the opportunity of 
examining the poiotic bones, eithei in the gross or microscopically Vialleton^ 
(1922) leported the histological examination of two cases and found a dis- 
appeaiance of all the tiansveise striae and a diminution of the longitudinal 
stii.fc- The Haveisian canals become very large and the cortex becomes very 
thin The bone absoiption is apparently not the lesult of osteoclastic activit}'’ 
since these specific phagocytes weie not seen in any of the preparations It 
would appear that theie is a uniform loss of bony substance and not merely 
a depletion of the mineral salts of the bone 

Fontaine and Herrmann have had the opportunity of examining bones 
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from two cases I am indebted to Dr Lewis S Pilcher, Editor of the 
Annals or Surgery, for permission to republish photomicrographs showing 
the diffeience m the histological stiucture of a carpal bone from the light 
hand in which there was rontgenological evidence of fully developed osteo- 
porosis and the histological structure of the carpal bone from the opposite 
hand It will be noted that there is a diminution in the number and thick- 
ness of the bony lamellae in the osteoporotic hand 

Muscle atrophy, as well as atrophy of the subcutaneous tissues, is present 
The skin is thinned and may be glossy Atrophy of the ligamentous tissue 
would appear to be invariably present and, as in Case VII, such atrophy 
was so marked that subluxation of the subastragaloid joint occurred 
Synostosis of the carpal bones, as observed at Leriche’s Clinic, would appear 
to prove atrophy of cartilage 

S^te and Fieqnency — Acute bone atrophy is rarely, if ever, noted in the 
diaphyses of the long bones It is most frequently seen in the short bones 
of the carpus and tarsus It is not infrequently present in the epiphyses of 
the metatarsals, metacarpals and phalanges As a rule, in cases in which 
carpus or tarsus is involved, the epiphyseal ends of the bones of the forearm 
or leg exhibit a characteristic halisteresis If the condition described by 
Kummell m 1895 of atrophic changes in the vertebral bodies be, in fact, as 
seems probable, an example of the same condition, the phenomenon of acute 
bone atrophy is found most commonly in the foot and ankle, somewhat less 
frequently in the hand and carpus, and also m the spine Hitherto, except 
for a few questionable cases, there has been no general recognition of the 
condition elsewhere in the body, although Noble and Hauser^ report cases in 
the neighborhood of the knee-jomt A recent case seen by the author indi- 
cates that a similar phenomenon is exhibited following injuries in the neigh- 
borhood of the shoulder-joint Cases of painful osteoporosis about the 
shoulder have also been reported from Leriche’s Clinic, Strasbourg 
Schuller^” (1929) reported typical examples of post-traumatic rarefaction of 
the skull Fontaine and Herrmann report having seen one case exhibiting 
this condition 

That the condition is an unusual one is evident from the fact that during 
twelve years, namely, from 1912 to 1924, only forty-eight cases, diagnosed 
as acute bone atrophy, were treated at The Mayo Clinic ^ Of these cases, 
forty-one were in the lower limbs, six in the upper limbs and one in the spine 

Noble and Hauser state that of these cases, twenty-seven followed minor 
trauma, twelve were either spontaneous or due to an unrecognized trauma, 
and two were due to fractures of both bones of the leg Of the six cases 
which occurred in the upper limbs, five were a complication of Colles frac- 
ture and one followed a manipulation of the shoulder complicated by a 
traumatic neuritis of the ulnar nerve Of the cases seen at The Mayo Clinic, 
the average time elapsing between the receipt of the trauma and examination 
was three and one-half months The one case of Kummell’s disease occurred 
m a man aged forty-two, eight weeks after a direct trauma to the back 
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Fontaine and Herrmann report m detail a series of twenty-one cases, of 
which nine involved bones of the wrist, seven bones of the ankle, and five 
occurred in the vicinity of the shoulder-jomt An analysis of their cases is 
shown in Table I 

Boehler’^^ pictuies the condition and, although he makes no reference to 
its etiology or specific signs or symptoms, m chaiacteiistic fashion he indi- 
cates treatment This is the same as that which has been employed by the 
author, namely, the application of a non-padded plaster case and weight 
bearing The case is applied after all cedema has been gotten rid of 
by posture 

During the past six yeais, I have had under obser\ation fourteen well- 
marked cases of bone atiophy Of these, but one developed in a case under 
my own care (Case II ) Of the fourteen cases, nine were complications 
of injuries, all more or less trivial, of the foot or in the neighborhood of the 
ankle-joint, four involved the hand, two followed Colles fractures, and two 
a simple contusion of the hand, m which no fracture was demonstrable 
One case of shoulder-jomt involvement has been lecently seen No case 
involving the knee-joint has been recognized as being a case of acute 
bone atiophy 

The accompanying table shows that the age limits among the author’s 
cases were twenty-one and fifty-eight years The average was 384 years 
Fontaine and Herrmann’s cases were between seventeen and sixty-fi\e years, 
the average age being foity-four yeais 

Although only fouiteen cases of well-established and typical bone atrophy 
have been seen by the author dm mg the six-year period, and although other 
authois have hitherto repoited but few cases, it is evident, I believe, that less 
typical lesions occur not infrequently, but since most methods of ti eating 
fractures, sprains and contusions aie at least relatively useful m the care of 
cases of acute bone atrophy, the disease does not progress and the part returns 
to useful function even though at the expense of time 

Theoues Rcgmdmg Causation — Sudeck,^ m his original paper, believed 
that the condition was a low-grade inflammation, but two yeais later, m 
1902,® he agreed with Kienbock,’- who brought forward the theory of the 
condition being a manifestation of a trophoneurosis 

Vialleton® (1922) examined tissues removed from atrophic bone He 
failed to find any evidence of cellular infiltration of an inflammatoiy nature 
Fontaine and Herimann, who also had an opportunity of examining both 
porotic and normal bone fiom diffeient limbs, failed to prove any evidence 
of an inflammatory lesion It may be said, theiefore, that the condition of 
acute bone atrophy has been pi oven to be not, as Sudeck first thought it to 
be, an inflammatory process 

Two hypotheses, only, would appear to be worthy of any consideration, 
concerning the cause of the condition One theory assumes that osteoporosis 
IS due to disuse or absence of stimuli due to function The second hypothesis 
explains the disease as being the direct result of the tiauma and that the 
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bone atrophy is consequent upon reflex action influencing the blood supply 
That inactivity does result in a certain type of atrophy of bones, as of other 
structures, is, of course, evident At the same time, the type of atrophy 
under consideration in this contribution shows both clinical and radiological 
features which are only rarely exhibited It would appear, therefore, that 
m addition to disuse pe) se some other factor must be operative 

The experiments of Grey and Carr,^^ seem to prove that injury to the 
sensory nerves is not followed by local atrophy, whereas injury to the motoi 
nerves is followed by a certain amount of atrophy Such atrophy is appar- 
ently indirect since it is in proportion to the paralysis produced Local 
venous congestion causes no recognizable effects in the bone structure, local 
anaemia, unless this be extreme, is likewise followed by no bone atrophy 
Atrophy, due to inactivity, may become noticeable within four or five days 
after immobilization in rabbits 

Many experiments, more especially those of Brandes^^ (1915), Grey and 
Carr^® (1915), and Allison and Brooks^^ (1921), have been carried out on 
animals in an attempt to reproduce the condition of acute osteoporosis found 
in man These experiments have shown that atrophy, as the result of disuse 
or inactivity, may become noticeable within four or five days In none of 
these experiments, however, would it appear that the specific condition, which 
IS the basis of this contribution, has been brought about The explanation for 
atrophy due to inactivity, given by Grey and Carr, is perhaps a compromise 
upon the two mam hypotheses They express the opinion that the atrophy, 
such as they obtained in four or five days after immobilization in rabbits, 
may be due to decrease or absence of the functional stimuli necessary to the 
normal nutrition of bone 

Possibly the most important direct evidence obtained by Allison and 
Brooks, and Grey and Carr, is that neither local venous congestion nor local 
anaemia is followed by bone atrophy 

Fontaine and Herrmann suggest that “the fact that osteoporosis is more 
frequent after trauma to the polyarticular regions, such as the ankle or the 
wrist, IS suggestive evidence that stimulation of the numerous articular and 
peri-articular nerves brings about the vasomotor changes that are ultimately 
responsible for the production of the osteoporosis ” Fontaine and Herr- 
mann’s contribution, as well as other articles from Professor Leriche’s clinic, 
have stressed the local hypei vascularization as shown clinically by the 
increased local temperature and the increase of the oscillometric index, 111 the 
early stages of osteoporosis Leriche and Poheard, as well as Grieg,® have 
shown that hyperaemia is a necessary factor for the absorption of bone 
Fontaine and Herrmann are of the opinion that true osteoporosis (acute 
bone atrophy) is the direct result of the hypersemia produced by vasomotor 
changes that result from reflexes that originate in the traumatized area 

Although definite experimental proof has not been forthcoming, it would 
appear that acute bone atrophy occurs as the result of nerve stimuli being 
transmitted through the sensory nerves from the neighborhood of the 
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traumatized tissues through the spinal ganglia and that in consequence stasis 
and aecumulation of blood takes place in the periphery of the affected liinh 
In other words, acute bone atrophy is a phenomenon brought about by vas- 
cular changes through reflex channels, or as formulated by Noble and Hauser, 
this theory explains acute bone atrophy as being reflex trophoneurotic in 
origin, a disturbance in the metabolism of the bones being produced so that 
the bone substance is" broken down more rapidly than it can be reconstructed 

If the condition of acute bone atrophy, as seen in man, be m fact due to 
reflex arc stimulation, in consequence of pain initiated at the site of injury, 
failure to reproduce the same condition in laboratory animals may well be 
due to the presence of a more primitive nervous system m such animals 

Tieatmenf — That the process of bone atrophy is reversible is, I believe, 
proven by the results of treatment At the same time, recover}’- from the 
condition may be extremely slow and the patience of surgeon, patient and 
responsible insurance company, or Workmen’s Commission, is likely to be 
strained The period required for clinical, if not radiological, cure is likely 
to be from six months to a considerably longer time 

The author is of the opinion that freedom (with one exception, V T 
Case II) from the development of the condition among our own cases, during 
the past twelve years, has been due m large measure, particularly in the 
case of the lower extremities, to the fact that unpadded plaster-of-Paris 
bandage envelopes, with consequent protected weight-bearing, has been 
employed^'^ as a routine m fractures of the foot, ankle-joint and leg In the 
case of the wrist fractures the employment of snugly fitting plaster bandages, 
with early function, protects, we believe, from the syndrome responsible for 
acute bone atrophy 

Treatment in the case of the lower extremity necessitates confinement of 
the patient to bed for a period of three or more days, with the limb elevated, 
m order that all interstitial oedema may be gotten rid of A silk stocking'’' 
IS then placed on the limb and a plaster-of-Paris bandage applied from the 
toes to the knee, m the case of foot and ankle-joint lesions This bandage 
IS made to cover the fourth and fifth toes, and is accurately molded to the 
contours of the limb, more especially to the expanded upper portion of the 
tibia and to the lower border of the patella Special attention must be paid 
to reinforcing the plaster in the neighborhood of the heel and ankle-joint 
When the plaster is dry, the saddler’s felt heel, one inch m thickness, previ- 
ously described by the author,^’^ is fixed to the heel of the plaster by means 
of adhesive strapping 

When such an apparatus has been applied, it is possible for the patient 
to walk on the limb without the use of crutches or a stick, and with a mini- 
mum amount of discomfort As a rule, in cases of acute bone atrophy, con- 
siderable effort IS required to induce the patient to cooperate, since they are 
characteristically extremely fearful At the same time I believe that the 

^■An adequate supply of stockings is ahvajs arailable, without cost, from the waste 
baskets of the Nurses’ Home 
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length of time requiied foi lecoveiy from the condition will be in mveise 
latio to the amount of walking carried out in the inteival 

In the case of the uppei extiemity, eithei fixation m an unpadded plaster, 
or oetter, I beheAe, the employment of diathermy with careful instructions 
ill the use of active exeicises which must not cause pain, may be counted 
upon to bung about cuie of the condition 

Noble and Hausei believe that the tendency is foi acute bone atiophy to 
run its course, and that the results of efficient treatment aie practically always 
satisfactory As they point out, the convalescent period may take many 
months — even yeais They lecommend heat to the point of tolerance and 
adMse against the use of braces and casts The author is m i\ holehearted 
agieement with their objection to the use of forcilile manipulation 

Fontaine and Heiimann state that since 1924 all cases of osteoporosis 
admitted to the clinic of Piofessoi Leiiche have been treated by sympathec- 
tomy, eithei peii-arteiial or ganghonectomy They express the opinion that 
opeiations upon the sympathetic nervous system ofter a rational and effective 
treatment foi this disease entity and that early treatment m this fashion 
results m a rapid impiovement and the pre\ention of undesirable sequela; 
These authors point out that it is difficult to explain the mechanism by which 
this impiovement is brought about, since it would appear that the operation 
of sympathectomy should be contra-indicated in a disease which is caused by 
hypervascLilaiity of the extiemit}' They state, however, that the clinical fact 
remains that improvement can be obtained equally well in cases of osteoporosis 
with vasodilation, as in those with vasoconstriction as the dominant clinical 
sign Since theie would appeal to be no doubt as to the efficacy of inter- 
ference with the sympathetic nei \ e supply to the affected part and since such 
usefulness is not explained bj^ the effect, of such operations, upon the blood- 
vessels may it not be that such favorable results are due to destruction of the 
sympathetic inneivation of the tissues pet 

The author is of the opinion that such a radical proceduie as sympa- 
thectomy can only be justified m but a small pioportion of cases since as a 
rule, at least, clinical cure can be obtained by conservative measures, especially 
if certain contra-indicated piocedures are avoided, more especially, painful 
manipulation with or without the employment of aniesthesia In the author’s 
group of foul teen cases, in two complete functional recovery occurred, in 
foul otheis the results were good In four cases the final result is not 
kno\\n, of these a favorable result was looked for m two while 111 the 
remaining two a pool lesult seems inevitable Three cases, still under treat- 
ment, aie progiessing favorably and comparatively quickly One case has 
been but recently seen for the first time 

The following case histones are reported m some detail since they each 
demonstrate certain characteristic features regarding the history, clinical 
phenomena, radiological appearance and progress of the condition of acute 
bone atrophy 
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Cvsi III— A, aged forh, longshoieman Tins man \\as injinccl No\ ember 2, 
1926, ^\llcn lie was knocked o\ci l)^ a board lie is said to lia\c fractured the left 



lu 1 — (C'lsc in') (M \) Kontecnoei uns ( \) Apiil S iq.; Ini. months follcnvint, 
ft ictun hliul >, show ^ inoikiitL nmti. hone itiophs (H) 1 mn ii ' i to-S shows miikul 
of uc ikitu \tion 


libnla about the junction of the middle and lower thirds, altlunmh subsequent X-ra\ 
examination did not establish tins fact llic aftected leg was placed m <i molded mconi- 
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plete plaster splint a few days after injury Since the condition of his leg following 
removal of plaster was most unsatisfactory, I was asked to see him during April, 1927 
At this time the whole of the leg and foot were moderately to markedly swollen and 
extremely tender The patient complained of the slightest pressure at any point, and 
attempts to move the joints of the foot were accompanied by so much pain that it was 
impossible to properly examine the limb X-ray examination made April 8 (Fig 3) 




Fig 4 — (Case VII ) (D E ) Rontgenogratns (A) nnd (C) Right foot showing atrophy eight 
months after injury clinical improvement already noted 

showed marked patchy atrophy of all the bones of the foot and lower third of both 
tibia and fibula 

During the month of May the limb was seen bj one of the most prominent surgeons 
in Montreal, who advised amputation of the limb on "iccount of swelling and pain and, 
more especially, the atrophic condition of the bones as shown by X-ray 
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In January, 1928, although no special treatment other than hot bathing had been 
employed with a view to correcting the bone atrophy, the condition of the patient’s limb 
had improved much Swelling had largely subsided, tenderness was much less marked 
and X-ray examination showed the bones to be returning to a more or less normal 
appearance From this time return of function progressed somewhat rapidly so that by 
the time navigation opened in the spring of 1928 the man was ready to return to work 
At the time of his return to work toward the end of April, function of his limb was 
practically normal 



^ S — (Cise VII ) (D E ) Rontgenograrns (B and D) Normal foot for comparison with Fig 4 

Case VII — D E , forty-two years Injury April 18, 1931 On April 25, Doctor 
Gagnier exanuned this man and reported a small fracture of the os calcis, also a fracture 
of the first metatarsal with very slight displacement 

On September 26, 1931, I first saw him at my clinic at the klontrcal General Hos- 
pital, at which time he complained of swelling of the right leg and foot and of extreme 
pain When the man stood erect upon the foot, the most extreme grade of pronation 
occurred, accompanied by subluxation of the subastragaloid joints, and, although he was 
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able to walk a few steps, he did so only with the greatest difficulty At this time X-ray 
examination was made at the A'lontreal General Hospital and showed no e\idence of 
fracture, but did show a definite condition of acute bone atrophy (Sudeck’s atrophj ) 
A walking plaster was applied, after cedema of the limb had been induced to subside by 
means of posture 

He was next seen by me, through the kindness of Dr I Cote, December 17, 1931, 
with the note that the plaster-of-Paris had been removed November 6 He stated to me 
at that time, that at the time of removal of the plaster, the limb was free from swelling 
and looked normal, alhough he was not able to carry w'eight properly At the time of 
my examination, December 17, he was walking with the help of a cane, with the foot 
held in a proper position and without any tendency toward pronation Swelling was 
present to a marked degree and the whole foot and ankle-; oint were tender and painful 
when passive movement was carried out It was recommended, at this time, that a 
walking plaster-of-Paris cast be re-applied 

He was last seen by me April 19, 1932, at which time his general condition was 
excellent and he w’as able to walk comparatively long distances with the shoe on the 
affected foot tilted one-quarter of an inch Both low'er extremities, at this time, were 
alike in appearance There was no swelling Movements of both ankle-joints were 
normal, although there w'as slight spasm of the right foot Although it had been previ- 
ously easy for me to force the right foot into a marked pronation deformity with evident 
subluxation of the subastragaloid joints, I w'as on this date unable to carry out this 
manoeuvre X-raj examination made April 12 , 19I2, show’ed that recalcification of the 
bones of the foot had largely taken place ^ 

At this time, April, 1932, I expressed the opinion that the man would be able to 
return to work, although for a time such work w'ould necessarily have to be of somewhat 
protected character The chief permanent disability, in my opinion, m this case, was 
that due to the laxity of the subastragaloid ligaments 

The most inteiesting featuie of this case, m the author’s opinion, was 
the development of the subasti agaloid laxity of ligaments, and the subsequent 
recovery of this condition under protected weight-bearing 

Case IX — Mrs B I, fortj-mne jears This patient w'as injured August 13, 193I) 
as the result of a motor accident She suffered from concussion, a wound in the neigh- 
borhood of the left knee and a severe contusion of the left hand She was first seen by 
me October i, 1931, at w'hich time she made a specific complaint regarding the left hand 
and wrist, indicating a total loss of function of this member The palm of the hand was 
flat and atrophic, the dorsum of the hand and fingers moderately to markedly swollen 
The swelling extended to the lower end ot the radius Rotarj movements of the forearm 
were normal Movements of the w'rist and fingers were extremely painful m all direc- 
tions, except for the thumb, in which movements were moderately good X-ray exam- 
matiun, September 18, showed patchy atrophy of many of the bones There was no 
evidence of fracture of the bones of the forearm, wrist or hand 

She was next seen by me November 20, 1931, at which time, although some improve- 
ment in the condition of the hand was exhibited, this member was still practically useless 
In the interval hot fomentations had been employed as the chief form of treatment 
X-ray examination, which had been made October 26, showed atrophy of the bones of 
the carpus and hand, although the patchy character noted September 18 was no 
longer evident 

Examination made January 23, 1933, shows that, although some improvement has 
taken place 111 the function of the hand, the latter is still seriously disabled Rotary 
movements of the forearm and movements of the wrist-jomt are normal Movements of 
the thumb are normal and movements of all metacarpalphalangeal joints are approxi- 
mately normal All four fingers are slightly swollen — the patient states that at times 
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the} are more swollen — and are \ery stiff The distal interphalangeal joints are all 
incompletely fixed in slight flexion 

X-ray examination made January 23, 1933, shows that the bones have almost 
regained their calcareous content, although in the interval practically no activity of the 
hand has been employed The only important point of interest in connection with the 
case was that in September, 1932, manipulation under an anaesthetic was employed 

The last case to be detailed is, peihaps, the most interesting of the series 
The history of repeated insult during treatment, the typical clinical and radio- 
logical appearance and the satisfactor}' result of conservative treatment — 
diathermy and giaduated function — aie all, I believe, instructive 



Fig t — (Case X ) (M G) Rontgenograms both hands (A) Normal right hand (B) Left hand, 
seven v\eeks after Colles fracture shows marked osteoporosis of t>pical patch> character 

Case X — Aliss M G, fifty-one }ears This lady fell while on shipboard, suffering 
a Colles fracture of the left wrist An immediate attempt at reduction bv the ship’s 
surgeon was carried out and the forearm fixed in splints Three days later upon arriving 
at port, reduction was again attempted under local amesthesia and plaster-of-Paris, in 
the form of a molded posterior splint, applied Two weeks after injury a further attempt 
at reduction, under general an-esthesia, was earned out and a heavily padded circular 
plaster bandage applied 

The patient was first seen bv me September 15, 1932, eight days after the third 
attempt at reduction, at which time the fingers and hand were swollen and all move- 
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merits, both active and passive, of fingers and wrist were very painful Plaster-of-Paris 
was re-applied without padding The condition, however, became increasingly more 
painful and the limb more useless In this respect she volunteered the information that 
prior to the third attempt at reduction, approximately fifteen days following injury, 
movements of the fingers had been free and the hand relatively painless 

X-ray examination made October 17, 1932, showed well-marked patchy bone atrophy 
to be present This atrophy involved the lowet end of the radius and ulna and all the 
carpal bones, both extiemities of the metacarpal bones, and to a lesser extent, the 
phalanges The joint contours were unusually distinctly shown Union at the site of 
fracture of the radius appeared to have progressed satisfactorily and with but 
little displacement 



Fig 8— (Case X) (MG) Rontgenognms of left hand (C) Twelve weeks after injury 
JJntJieimj five weeks shows commencing improvement (D) Five months aftei C Di-itheiniy, 
clinical cuie, ndiologicilly maikcd lecalcification 


Plaster-of-Paris was removed October 17 and the patient instructed to avoid cairymg 
out any movements which caused even the slightest amount of pain Diathermy was 
instituted three times weekly and active movements, under instructions, short of pain 

Progress has been slow but continuous By February 15 swelling had largely sub- 
sided and movements were all at least half normal X-ray appearance of the bones had 
altered so that patchy appeal ance was no longer present and evidence of recalcification 
of the bones was seen in picture made January 17, 1933 

This case demonstrates, among othei things, the fact that tlie develop- 
ment of acute bone atiophy does not appear to influence the time lequiied 
foi the healing of fiactuies 
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Summary — Although a certain grade of bone atrophy occurs habitually 
when extremities are put at rest, such atrophy is of trivial importance In 
a very small peicentage of cases acute marked osteoporosis occurs within a 
short time following injury 

Acute bone atrophy following injury was first described by Sudeck in 
1900 The condition exhibits typical clinical and radiological appearances 
Pam IS a piedommant factor together with extreme loss of function 
Swelling and evident atrophy of the skin and subcutaneous tissue are char- 
acteristically present 

The condition follows, as a rule, moie or less trivial injuries, particularly 
in the neighborhood of joints, and more especially m the neighboihood of 
ankle- and wrist-joints 

Pathological studies prove a uniform loss of bony substance and not 
merely a depletion of mineral salts 

The explanation for the condition would ajjpear to be that through a 
stimulus of the reflex arc with consequent local hyperaemia bone absorption 
IS brought about 

Although it would appeal that the phenomena responsible for the condi- 
tion are reveisible, cure may require a veiy long period of time In the 
case of the lower extremities jjrotected weight-bearing is the most important 
factor m tieatment Diatherni}’^ is apparently useful and at Leriche’s Clinic 
in Strasbourg ganghonectomy has apparently proved its usefulness 

Two tables aie published One analyzes twenty-one cases reported in 
detail by Fontaine and Herrmann The other analyzes fourteen cases stud- 
ied by the author Four of the author’s cases are reported in some detail 
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DISLOCATION OF THE CERVICAL VERTEBRAE 

REPORT OF A CASE OF COMPLETE FORWARD DISLOCATION OF THE SIXTH 
CERVICAL A^ERTEBRA AVITH REDUCTION BY FORCIBLE TRACTION 
AND FULL RECOA'^ERY 

By Daahd Warshaav, M D 
ot New York, N Y 

The following case of complete forAvard dislocation, which has recently 
come under my own obseivation, is one in Avhich full i eduction of the dis- 
location was secured by forcible traction and counter-traction under an- 
aesthesia without subsequent immobilization 

Case History — A man, aged thirty, was admitted to the Albany Hospital in the 
evening of March 23, 1932 When first seen by me he was standing in a peculiar ape- 
like posture, with head bent forward, making it necessar> for him to look upward as 
though peering over the top of eye-glasses The hands and arms hung forward, and the 
body was slightly flexed He stated that while riding in an automobile that afternoon 
he had been thrown forward against the right front of the car when it skidded off the 
road into a telegraph pole (5 pm) Neither his companion, who was driving the 
car, nor he seemed at the time to be seriously hurt, and except for severe pain m the 
back of the neck, inability to turn his head comfortably and tingling sensations in his 
finger-tips, he had little to complain of He had been brought to Albany in another 
car, a trip of twenty miles from the scene of the accident The ride had caused so 
much pain at the base of his neck that he had consumed almost an entire pint of Avhiskey 
in his attempts to relieve it 

The patient was a well-built, rather heavj' young man, weighing 210 pounds Gen- 
eral examination was negative In addition to the abnormal posture, one could note a 
definite depression at the site of the sixth cervical vertebra deep enough to insert the 
tip of the finger Active and passive movements of the head and neck caused marked 
pain There was pronounced tenderness at the base of the neck posteriorly Abduction 
of the arms was limited to the horizontal Beyond that point pain resulted The re- 
flexes of the arms were apparently normal There were parsesthesias of both hands, and 
diminution of tactile sensation The hand grips were weak Aside from these findings, 
all was negative 

The rontgen findings m a lateral film showed the presence of a complete dislocation 
of the articular facets of the sixth cervical vertebra on the seventh The only indication 
of a dislocation in the antero-posterior exposure was a suspicious widening of the gap 
between the spinous processes of the sixth and seventh cervical vertebra; There was no 
X-raj evidence of fracture of the dorsal region of the spine 

The patient was immediately put to bed and traction applied by means of a jury- 
mast and weights The head of the bed was raised and ten pounds of weight applied 
over the top of the bedstead This was gradually increased to twenty pounds, but the 
patient rebelled so strenuously that a compromise was necessary, the patient being given 
an hour’s rest alternating with an hour of traction 

The next morning, after a night rendered sleepless by pain, he refused this method 
of treatment absolutelj, insisting that he felt as though his lower jaw were being pushed 
through his head When examination showed that nothing had been gained by these 
measures, the patient was offered the alternative of traction under ether, after the dangers 
of this course had been fully explained to him He readily accepted, and on the fol- 
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lowing morning (March 25) an attempt at reduction was accordingly made under colonic 
amesthesia This form of ansesthesia, however, did not produce sufficient relaxation, 
nor did the bed afford sufficient leverage for traction The patient was therefore placed 
on the X-ray table with his head beyond the end of the table, and after an adequate deep 
inhalation anaesthesia, strong, forceful and gradually increasing traction was applied The 
surgeon sat on a stool and pulled on the traction straps with his feet braced against 
the patient’s shoulders, while at the same time two assistants employed counter-traction 
After a few minutes of this slow, steady pull, the patient’s head was rotated strongly 
to the left and then relaxed, as a grinding snap was heard Fluoroscopic examination 



Fig I Fig 2 

r ^ — Appearance of patient with complete forward dislocation of sixth cervical vertebra 

^ Appearance of patient after reduction of cervical dislocation He states that this was his 

normal posture before the injury 

showed partial reduction Similar stretching and rotation to the right was then em- 
ployed, until a similar snap and grating were felt The X-ray picture at this time showed 
complete reduction No form of immobilization was employed after treatment 

On recovering from anaesthesia the patient was examined for signs of spinal cord 
injury, with negative findings He complained of some pain in his neck, but was able 
to rotate the head and neck without difficulty The next day he could accomplish these 
motions with only slight discomfort and was allowed out of bed After a few more 
days of observation, during which practically all pain and tenderness disappeared, he was 
discharged to his home on the twelfth day of hospitalization He has been perfectly well 
to date Figure 2 shows the patient after reduction of the dislocation 
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Discussion — The case is cited as representative of a hopeful type of 
ceivical vertebra traumatism in which the cold remains unnijuied, only a 
few peripheial nerves being involved, as expressed in the temporal y 
pareesthesias of both arms The sixth cervical veitebra had slipped forward 
on the seventh on both sides, wheie it hung helpless, making effective 
movements of the head almost impossible It was a case of complete for- 
ward dislocation, which yielded readily to reposition by ti action under gen- 
eral anaesthesia The fact that the patient made a permanent recovery without 
any foim of immobilization is a matter of some inteiest, m view of the pre- 
vailing view that hypei extension in some form of appaiatus or plastei is 
necessaiy over a long period m cases of this kind 

In diagnosing dislocations of the ceivical vertebrae, it is important that 
the physical examination be as complete and thorough as possible, to avoid 
unpleasant surprises at a later time The diagnosis may be very easy or 
extiemely difficult Account must be taken of the history, the nature of 
the trauma, and the appearance of the patient, who frequently, as m the 
above case, has his head strongly bent foiwaid and is able to move it only 
with difficulty This appeal ance immediately suggests the presence of dis- 
location or fiactuie In McKenna’s^^ case the essential feature was left- 
sided toiticolhs Bmnie’s^*^ case presented no notable defoimity of the spine, 
but the patient was suffering acutely with cervical pain The presence of 
contusions and distortions, of torticollis and laceiations, with pain upon at- 
tempting to move the neck, should always aiouse suspicion of a dislocation 
or fractuie 

The couit of final appeal, however, must always be the X-iay In no 
case must the negative findings of a simple anteio-posterior view be ti listed, 
foi in the presence of a dislocation it is the lateial view that will show a 
marked defoimity in the contour of the vertebral column Langworthy 
111 fact, who has performed the Walton operation successfully in thirty cases, 
regards only the lateral view as having any value He not only makes ront- 
genogiams befoie and after reduction, but if, as frequently happens, several 
attempts aie necessary before reduction is accomplished, he makes a 
fluoroscopic examination after each one He points out, however, that uni- 
lateial cases cannot be shown m rontgenograms, these being laigely rotations, 
with the crooked position of the head and the tilting of the chin as the chief 
S)anptoms, associated with limited lateral bending of the head Mackmnon- 
emphasizes the importance, in addition, of making a vertical shift, which 
has the advantage of showing one or two veitebral bodies cleaily above or 
clearly below the one under suspicion, so that an effective comparison can 
be made with a view to establishing the site of dislocation 

When a cliff eiential diagnosis has to be made between dislocation and 
fractuie, eriois aie possible even m spite of good X-ray pictures, says 
Laesecke"^ In the ceivical portion of the vertebral column, especially as a 
lesult of the piotrusion of the laiynx and trachea, and even more because 
of the many overlappings of articular and transveise processes, with their 
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many articular facets and small prominences, the rontgen picture offers much 
more possibility of false interpretation than in lower portions of the spinal 
column 

If cord injuries are present, there will be a paralysis of the parts whose 
nerve supply is compressed at the level of the cord corresponding to the 
dislocated vertebra 

Tieatmcnt and Results — Slctninamd' in 1906 first reported the diagnosis of disloca- 
tion of a cervical vertebra bj means of X-rays, thereby introducing a new era in the 
treatment of these injuries and bringing possibilities of recovery to a class of cases that 
had hitherto been regarded as hopeless For, as Sommer' points out, it was the uncer- 
tainty of diagnosis that made great surgeons like Nelaton, Dupuytren, Richet, Desault, 
Porta, Bayer and Blasius refrain from reposition in order not to make bad matters worse 
In the middle of the nineteenth centurj certain surgeons did, indeed, begin to urge active 
operation, but it was not until after rontgen diagnosis had become an actuality that modern 
surgical methods could be applied to these injuries without fear of fatal consequences 

Today the Walton'® method of reposition and the rather similar Wagner-Stolper'" 
procedure employed in German} are available for every promptly diagnosed cervical 
vertebra dislocation 

To replace the articular facets that have slid apart, Walton conceived the idea, which 
he published in 1889, of bending the head first toward the right side to disengage the 
facets in a left-sided dislocation in order to lift the facet of the dislocated vertebra out 
of the intervertebral notch of the one beneath it He then rotated the head to the left, 
to throw the facet backward and dowmward, in such a waj as to make it fit onto the 
lower one For the right side, in a bilateral dislocation, he did the re\erse of the same 
process To this method of closed reduction he ga\e the name of “retrolateral flexion 
with rotation ” 

In appljing the Walton method, Langworthy uses the edge of his hand as a fulcrum 
on the opposite side of the neck from the lesion, while he bends the head lateral!} to dis- 
engage the facets Since this part of the procedure requires aery great force, he found 
that the edge of the hand on the opposite side of the neck aids in lifting the displaced 
facet and prevents a lateral pushing of the entire head and neck toward the shoulder, 
which avould frustrate his efforts After reposition, he invariably uses a plaster case to 
maintain the head and neck in hyperextension 

The Wagner-Stolper procedure consists of four moaements (i) a strong pull to 
bring about extension, (2) a slight backward push upon the dislocated vertebra, (3) 
a slight backward bending of the same, and (4) fixation m slight hyperextension 

In both procedures, the patient is so placed upon a table that a counter-pull can be 
made footward upon the shoulders by assistants, while the operator pulls in the opposite 
direction, his hands, placed laterally upon the head, controlling the vertebral processes 
with the finger-tips The loud snap with which the displaced vertebra slips into place 
IS characteristic, and gives assurance to the operator that he has accomplished his purpose 
Slow reduction by a Ghsson sling is advocated by Laesecke in many cases Even 
w’here there was high-grade injury to function of the spinal cord, he found that conservative 
treatment led to far-reaching improvement of the neurological symptoms Hibbs“ regards 
fusion of the articulating bones as a necessary procedure, eliminating motion and offering, 
in his opinion, the only chance for securing relief The fusion is made to include at least 
one healthy vertebra above and one below the injured one He reports that it has been 
successful in all cases in which it has been used at the New York Orthopedic Hospital 
Blasius® (1869) in a series of 159 definitel} diagnosed dislocations of the cervical 
spine collected from the literature, found thirty-six favorable and 123 fatal results, or 
a ratio of one case of complete or partial reco\ ery to 4 5 cases terminating fatall} Of 
the thirty-six favorable cases, seven had recovered spontaneous!} without a physician 
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However, in cases of bilateral forward luxation, which are the most common and the 
most dangerous, he noted a percentage of fatalities amounting to 92 6 He cites Mal- 
gaigne^ (1806-1865) as having regarded unreduced bilateral dislocations as 100 per 
cent fatal, and these cases were not uncommon, for m Malgaigne’s day surgeons hesi- 
tated to reduce, owing to the uncertainty of diagnosis Blasius also collected thirty- 
seven unreduced cases in which the time of death is mentioned, as follows Six within 
twenty-four hours, fourteen m the next two days, thirteen within three to eight days, and 
four within ten, twelve, nineteen and seventy days respectively 

Nineteen years after Blasius made his extensive statistical study, Wagner and 
Stolper^” (1898) collected 205 cases, including their own, of dislocations of the lowest 
five cervical vertebrie In this collection the fatalaties numbered 148, and the cases 
cured or improved fifty-seven, a ratio of 2 6 i As regards type of lesion, these were 
distributed as follows bilateral forward dislocations 141 (118 dead, twenty-three sur- 
viving) , rotation dislocations, forty-nine (eighteen dead, thirty-one surviving) , back- 
ward dislocations fifteen (twelve dead, three surviving) These authors added three 
more to the list of seven cases recovering spontaneously They credit Vrignonneau" 
with having been the first to reduce a bilateral forward luxation 

Waltoifi®, in 1889, reported five personal cases, two bilateral and three unilateral, m 
four of which treatment by traction and rotation resulted m partial or complete re- 
covery In the fifth case, which was a bilateral dislocation of the fourth cervical vertebra, 
the patient did not come to the hospital until two months after the accident, and reduc- 
tion accordingly failed, he became helpless for fifteen months, then suddenly, in the 
bathtub, felt a sensation like an electric shock, as the displaced vertebra slipped spon- 
taneously into place Recovery was complete, and the patient was able to resume work 
within a month 

Quetsch” (1914), had eight bilateral cases, which he reduced successfully by the 
Wagner-Stolper method In seven of these there were cord injuries, which recovered 
m the course of time In five other cases the patients were left permanently with 
limited motion of the head 

Meyer“ (1914), reporting a case of complete dislocation in which there was full 
recovery after reduction by the Wagner-Stolper method, expressed the belief that the 
spinal cord does not nearly fill the entire cavity of the spinal column, and that it can 
consequently bear considerable pressure before it becomes compressed, thus accounting 
for the possibility of such cures 

Of the thirty personal cases which Langworthy'* (1930) has successfully reduced by 
the Walton method, seventeen were bilateral and thirteen unilateral All the unilateral 
cases ended in complete recovery Of the seventeen bilateral cases, twelve recoverd , m 
one of the twelve, there was redislocation ten weeks later , reduction was again done, 
this time with recovery In eight of the seventeen cases, there were severe cord in- 
juries and in five of these death occurred after reduction had been accomplished, thus 
making a mortality' of 30 per cent in bilateral cases — in strong contrast to the 926 per 
cent in Blasius’ day 

Ploye,“ who reduced three unilateral dislocations m less than a month, found that 
kelene local anaesthesia produced such complete relaxation that there was complete 
muscular resolution, making reduction so easy that the patients returned to work after 
two days 

Prognosis — Because of the frequency of severe cord injuries, complete dislocations 
as a rule have an unfavorable prognosis, though less so than formerly Luxation of the 
four uppermost vertebrae often paralyzes respiration and is therefore immediately fatal 
Baur” has reported a case of this kind, in which all the first four vertebrae were dis- 
located upon the fifth The cord function was irremediably compromised and the case 
terminated fatally on the day following the injury In asphyxial conditions reposition 
executed promptly enough may succeed m relieving the respiratory disturbance Stem- 
mann m 1906 collected twenty cases of complete luxation of cervical vertebrae in the 

475 



DAVID WARSHAW 


literaturL, in patients wlio lived on after their accident Meyer"’ in 1914 collected tlnrt\- 
one cases that had survived Langworthv' reports that he has found lesions in the 
upper and lower cervical vertebra; are equally dangerous 

When cord injuries are present, paralysis may persist for a time, >et clear up later 
if there has been only simple compression from hccmorrhage Sommer asserts that the 
most important disturbances remaining are of a static nature, consisting of motor dis- 
turbances and decreased capacity for carrying burdens While these are less in the 
cervical than in the dorsal and lumbar vertebra:, they nevertheless cause in elderh per- 
sons a strong forward bend of the head, followed by ankj losing spondylarthritis and 
diminished mobilitj Young individuals can compensate the dislocation better b3' lordosis, 
because of greater elasticity 

According to Elsberg"’ there are cases of spinal injury in which the sjmptoms at 
first are those of complete transverse spinal lesion, but in which after the expiration of 
days, weeks or months a considerable or perhaps complete return of power and sensation 
occurs He maintains that in cer\ical and dorsal injuries with transverse cord symptoms 
an operation should never be performed until distinct and definite signs of returnng 
sensation and reflexes give proof that part of the transverse diameter of the cord is intact 
In partial lesion^ of the cord, however, he regards the problem as entirely different If 
the injurj has not been se\ere enough to interfere with all the cord functions, then 
pressure bv dislocated or fractured bone may be contributing to the s^ mptoms, and 
relief by a wide decompressive laminectom\ is certain to be of great benefit 

Taylor*'' did a hemilaminectomv in a case of fracture-dislocation between the fifth 
and sixth cervical vertebra:, relie\ing the patient of all symptoms but a tjpical left ulnar 
paralj'sis Another case of Tajlor’s was completelj restored by traction 

Where no cord injuries exist, the dislocation can frequentlj be reduced, as in the 
case here reported The sooner this is done, the better the prognosis McKenna” re- 
gards reduction as difficult after the tenth dav, even under an ana:sthetic, and holds that 
in three to six weeks the displaced vertebre are so fixed that the task is impossible 
Bony and fibrous adhesions form, which may sometimes be improved by open operation, 
as in de Quervain’s" two cases of old dislocations m which he did an autoplastv, using 
the scapula, with excellent results 

Of all the vertebras in the entiie spine, the six lower ceivical exhibit the 
greatest tendency to undergo dislocation, especially that pure type of luxa- 
tion which IS unaccompanied by simultaneous fiactuie 

Theie are very good anatomical reasons why this should be the case The 
atlas, as Sommer^ has pointed out, is held m place by powerful muscnlai 
bands The ribs exeit an effective control over the doisal veitebras, binding 
them into a compact column, difficult to interrupt The lumbar veitebrse 
aie bound together into an almost impiegnable piece of masoniy, and will 
fracture before tbe)^ will dislocate Any dislocations occuriing heie as the 
result of severe blows aie practically always associated with fractures 

The SIX lower cervical vertebras, on the contraiy, are always exposed to 
the dangei of dislocation by the veiy fact that they are designed to give 
mobility to the head Their principal piotection is the stioiig musculature 
of the neck and shoulders, in the poweiful ligamentum nuchae, but this is 
by no means invincible Its lesistance can be broken down by a blow ap- 
propriately directed upon the skull and 1 effected upon the vertebise 

“If we remember,” says Sommer, “that the ceivical Aeitebras are so-to-say 
based upon the dorsal vertebrae belonging to the the back, and that all move- 
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nients of the head are £oi the most part accompanied by movements of the 
ceivical vertebrae against the back, so that when violence is inflicted upon 
the head, these vertebiae bear the biunt of the blow, we can readily see that 
it IS here that dislocations must occur with lelative fiequency Then if we 
add to this the anatomic pecuhai ities of the cervical vertebrae, the relation 
of height to bieadth, the high iiitei vertebral disks, the oblique position of the 
joint surfaces, the labile displaceability upon the vertebral disks which serve 
as cushions to give the veitebiae their ready mobility, but which yet piedis- 
pose to a separation of the articular facets from one another upon exag- 
gerated motion, it becomes evident that bony lestramt and protection aie 
entirely wanting ” 

A glance over the liteiatuie leveals that the fifth ceivical vertebra stands 
fiist in 01 del of fiequency of dislocation, the sixth second, with the fourth 
and third next in about equal incidence Mackinnon^ m twelve cases, in- 
volving twenty-two cervical veitebrse, found one dislocation of the second, 
three of the third, four of the fourth, seven of the fifth, six of the sixth, 
and one of the seventh Blasius^ in a collection of eighty-foui cases found 
the second dislocated eight times, the thud thiiteen times, the fourth twelve 
times, the fifth twenty-four times, the sixth twenty times, and the seventh 
seven times Langworthy^ among seventeen bilateral cases of cervical dis- 
location had SIX luxations of the fifth, and three each of the second, fourth 
and sixth veitebiaa Bobieckei^ confiimed the figuies of Blasius, while 
Kocher® gave the chief place to the sixth, reporting two of the fifth, nine of 
the sixth and two of the seventh In the last five years Laesecke'^ has had two 
dislocations of the sixth upon the seventh, two of the fifth upon the sixth, 
one of the fourth and fifth togethei , and one of the third 

Accoiding to Feistkorn® the sixth cervical veitebra is especially disposed 
to dislocation thiough its small breadth in propoition to height, the pecuhai 
elasticity of its mtervei tebral cartilage and the obliquity of its articular sur- 
face 

Dislocations of the ceivical vertebrae are rather more common than was 
supposed prior to the diagnostic use of the X-rays Fiom the cases reported 
there is no leason to believe that they have gamed m frequency, as is some- 
times asseited m view of the multiplicity of automobile accidents, but only 
that the lontgen rays have made their detection easier, so that cases that 
would formeily have remained undiagnosed are now recognized with com- 
paiatively little difficulty QuetsclF stated twenty years ago that serious dis- 
locations had been overlooked by physicians who observed nothing beyond 
muscle contusion That these injuries are not altogether rare is proved by 
the fact that m nine years of private practice Langworthy had thirty cases 
of which seventeen weie liilateial and thirteen unilateral Laesecke'^ has 
1 educed nine fiactuies of the cervical poition of the spine, foui of which 
weie accompanied by dislocations Ploye^® has recently repoited three cases 
of medioceivical subluxations obseived in a single month in the Maiitime 
Hospital of Cheibourg 
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The mechanism of these dislocations appears to be a sudden blow in- 
flicted upon the head at a moment when the neck is partly flexed Thus 
Mackinnon^ reports three cases due to a fall, alighting on the head, three in 
which the victim was thrown from an automobile or plow, one from diving 
into shallow water, others from blows on the head, the sandwiching of an 
individual between two handcars, and from being run over while in a 
doubled-up position It is not uncommon, says this author, for such in- 
juries to result from a very slight trauma McKenna^^ says they may result 
from any sudden jerk Sweaney’^ and Baur^® have reported cervical dis- 
locations from football injuries Feistkorn’s® case was that of a man who 
fell with his head bent backward m a wrestling match 

Whatever the cause of the trauma the effect upon the vertebra struck is to 
make it slide upward on the facet of the one lying beneath it and, catching 
on top of this, to remain locked m its unnatural position, or it may slip 
completely over into the intei vertebral notch in front of the lower facet In 
either case the patient’s head is suddenly rendered immovable or nearly so, 
the loss of function, accoiding to de Quervam,^'* being worse than in 
fractures The dislocation may be bilateial (complete) or unilateral (par- 
tial) , it may be forward or backwaid, or it may be a torsion dislocation of 
the atlas, as m Brookes and Ewerhardt’s^® case Luxation toward the front, 
according to Feistkorn,® aside from the effect of the direct blow, is due to 
excessive curvature, luxation tonard the back, to OA^ei straining, and rotation 
luxation, to exaggerated turning of the vertebra 
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OSTEOCHONDROMATOSIS OF ELBO^’^ 

Samuel Kluinburg, AI D 
ot \onk. Is \ 

FROM TUP nOSPlT\t- FOU JOINT DISUSES 

Osteochondromatosis of the elbow is of very great interest to the sur- 
geon from several important aspects Firstly, the condition of osteochon- 
dromatosis, referring to the occurrence or accumulation in joints, bursie, or 
tendon sheaths of small or large numbeis of loose osteochondral bodies, is 
comparatively rare \\ ith few exceptions no one surgeon is likely to see 
more than a half-dozen instances m his whole career Secondly, the origin, 
development, pathology and the etiologj are all in doubt Thirdly, the pa- 
thology IS such as, at times, to interfere with or even preclude complete sur- 
gical cure Because of these facts it seems w'orth while to report in detail 
several cases, wnth a critical review of then salient features There is a 
sjiecial interest m ni}'^ group m that twm of the patients had a bilateral lesion 
of the elbow'-joints, a circumstance that has so far not been recorded in the 
literature 

Case I — Osteocliondi omaiosts of the Right Elboio — Israel K, fort^-se\en jears old, 
was referred to me in Februarj, 1931, for pain in, and disabilit\ of, his right elbow 
This patient w'as a pushcart peddler While he had to do much lifting of moderateh 
hea\j objects, he had been accustomed to such work for manj ^ears, he used both arms 
with equal force, and he recalled no occasion at w'hicli he had strained or injured the 
right elbow' Tw'o jears previouslj he noticed a gradualh increasing flexion contraction 
of the right elbow During the six weeks immediatelj preceding mj first examination 
the elbow' became painful, there was a decided reduction in extension of the elbow, and 
forced extension aggravated the pain He was a well-built, muscular, healthj -looking 
indnidual He had no abnormalities anj where except in the right elbow' 

Right Elboiv — This joint appeared normal The range of movement extended from 
60° of flexion to 120° of extension Rotation of the forearm w’as entireh free There 
W'as no local heat or tenderness to pressure There w’as no motor, sensor\ or \ascular 
disturbance in the forearm or hand The lateral rontgenogram (Fig i) showed a 
large number of free bodies, small and large, located in the front of the elbow' There 
W'ere also several loose bodies posteriorh in the olecranon fossa This is not clearlj 
seen in the print here reproduced The diagnosis of osteochondromatosis w'as evident 
and an operation for the removal of the loose bodies was advised 

Opeiation — Februarj' 20, 1931 — The approach to the elbow which I used here was 
designed to give easj' access without injuring tissues and with practicallj no bleeding 
A v'ertical incision was made on the front of the elbow somevv'hat lateral to the median 
line The biceps tendon was retracted inward and the brachio-radialis muscle outward, 
exposing the brachialis anticus The fibres of the latter muscle were separated later- 
allj', bringing the capsule of the joint immediatelj into v'levv The capsule was incised 
verticallv, affording a good view of the anterior compartment of the joint About tvv'o 
dozen osteochondral loose bodies were remov'cd Some of these vv’ere attached to the 
sjnovial lining of the capsule The bodies v'aried in shape and in size from one-eighth 
to one-half inch in diameter Thev were, manj' of them, tucked awaj in various recesses 
of the joint, so that some maneuvering was necessarj to dislodge them When I was 
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tlirough, the front of the joint appealed free of any loose bodies At tins juncture 
HeMon of the elbow was piactically normal but extension was still markedly restricted 
I, therefore, concluded that extension was obstructed by some loose bodies m the olecra- 
non fossa Accordingly, an incision was made on the back of the elbow and several 
laige bodies were dislodged The wounds wcic closed in layers and healed by primary 
union Even after the removal of the bodies from the posterior compartment complete 
extension was impossible The restriction was believed to be the result of contraction 
of the anterior capsule of the joint 

The patient made an uneventful recovery from the operation At first the range 
of movements of the elbow was somewhat less than before the operation, but this soon 
increased When last seen m April, 1932, the patient expressed himself as satisfied with 
the operation because he was not only able to work, but could lift heavy objects, and 
had very little discomfort The gam in the movement of the elbow was comparatively 


y 

* 

i 





Fig 1 — (Case I) Litenl picopciative rontgenognm Note numerous loose osteocaitiHginous 
bodies in the intenot compartment of the elbow There are sevei al loose bodies in tlie posterior 
compartment oi olccianon fossa, the airow points to then location They aie not clearly msu ilized in 
this view, but show up plainly in the antero posteuoi film Theic is no evidence of any joint iiregu 
laiity 01 osteophytes, that is, there is no associated arthiitis 

small Flexion was unaltered Extension, which had been limited to 120°, was now 
possible to an angle of 140°, a gam of 20° 

Coiniucnt — The small gam in joint function was disappointing and due 
evidently to the fact that some loose osteochondral bodies had been left m 
the elbow Although at the time of opeiation I was ceitam that I had 
lemoved all the loose bodies, I had actually failed to do so A post-opeiative 
lontgenogiam showed sevei al bodies, some of consideiable si/e, that had 
been left behind m the anteiioi joint compaitment These bodies must have 
been walled off by mtia-aiticulai adhesions of the synovial membrane I 
lecall distinctly that the synovia was thickened and foimed cells 01 com- 
paitmcnts The aiticulai cartilage giossly seemed unimpaired Theie weie 
no osteophytes The bodies lemoved had a cential coie of bone coveied 
^Mth cartilage 
31 
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Case II — Ostcochondi omatosis of Both Elbows — George F, forty-one years old, 
was seen in my out-patient clinic at the Hospital for Joint Diseases His chief complaint 
was pain in both elbows which had begun to trouble him two years previously The 
patient was a laborer who worked with a pneumatic hand drill His upper limbs were, 
therefore, subjected to severe jarring during his work At times the drill would slip 
and he felt a shock m his elbows One year ago he injured his left elbow while plajing 
soccer The condition of his elbows became aggravated so that when I first saw him 
he was unable to bring his hands to his face, and, in addition, had numbness in the right 
small finger He was in good general condition with no lesion anywhere except m his 
elbows and the right hand 

Right Elboiv — This joint was markedly limited m its movements, extension was 
checked at an angle of 165°, and flexion at a right angle, rotation of the forearm was 
free Movement of the elbow was accompanied by marked crepitus, forced motion was 
painful The right hand presented atrophy of the interosseous spaces and a flexion con- 
traction of the little finger at the proximal mterphalangeal joint There was also diminu- 



Fig 2 — ^(Case II) Lateral roiitgei oci am of right elbow Left elbow shows similar 
lesion There are seen numerous bodies of aarying sizes in both the anterior and posteiior 
compartments of the elbow The articular cartilages are clear, and there is no roughening of 
bone at the articular junctions, so that there is no sign of any arthritis 

tion in the sensory function of the little finger There was, therefore, paral>sis of the 
ulnar nerve 

Left Elbow — This joint showed greater restriction of its movements than the right 
elbow Extension was possible only to an angle of 140°, and flexion to 90° , rotation 
was free Crepitus was present during all movements There was no atrophj' of the 
hand and no disturbance of its motor or sensory functions 

The X-raj pictures of the elbows showed similar lesions In the lateral view of 
the right elbow (Fig 2) here reproduced it is seen that there were numerous loose and 
attached bodies in the anterior compartment and several bodies m the back of the elbow 
This patient evidently had an osteochondromatosis of both elbows with the forma- 
tion of many joint bodies which were mechanically reducing the function of both joints 
to an increasingly serious degree In the right hand there was a secondar> ulnar paraly- 
sis Consequently, it was decided to operate on both elbows for the purpose of removing 
the obstructing bodies from within the joints 

January 24, 1930 — The left elbow joint was exposed through a posterior incision 
Numerous bony masses were found attached to the posterior surface of the humerus 
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and to the olecranon process None of them was entirely loose , some were attached by 
narrow pedicles They were all removed The synovial tissue was found to be thick- 
ened and was excised Similarly, several large bodies which were attached to the 
humerus m the anterior compartment of the elbow were removed together with much 
thickened synovia The microscopical examination showed an extensive villous pro- 
liferative synovitis Many of the bony masses were covered with cartilage that had 
eroded areas 

Right Elhoiv Opciated on June 27, 1930 — The right elbow-joint was exposed 
through lateral incisions Nine bodies were removed from the anterior compartment 
Some of them were loose, others were attached to the front of the humerus and to the 
coronoid process, while still others were loosely held in the radiohumeral recess At 



Loo^e bodtej in. 
olecranon. Poisa 


Irregularity of 
articular iurfocei 
witK marginal. 
osicopKijted 



Fig 3 — (Case III ) Right elbow Note loose and attached joint bodies in the anterior compart 
iiicnt and the olecranon fossa The articular margins on the inner side of the joint are irregular due 
to a hypertrophic arthritis This is seen very clearly in the original films The articular cartilage 
itself IS not altered 

this stage of the operation the elbow could be flexed perfectly and extended to 170° The 
removed bodies consisted of cartilage with bone cores 

This patient was seen in my follow-up clinic several months ago He felt quite 
pleased as he had a distinct increase in the range of movement m both elbows, the pain 
had subsided and he was able to use his arms, elbows and hands with much greater 
freedom 

Casl hi — Ostcochondi oviatosis of Both Elbows — Qiarles A, forty years old, con- 
sulted me a year ago for stiffness in both elbows and numbness m the fingers of the 
right hand Tlirce and one-half years ago he injured his right elbow while playing 
handball He had a “kink” in the elbow but the peculiar sensation disappeared and he 
paid no further attention to it Some months later he began to feel some stiffness in 
this joint klore recently the elbow became painful and the little and ring fingers numb 
T lie left elbow began to trouble him also several years ago, the chief difficulty being 
stiffness 

Examination ie\caled the following findings 
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Right Uppci Limb — At the elbow flexion is checked at 6o° and extension at 120° 
Pronation is free, supination is slightly restricted Extension is moderately piinful 
There is numbness in the small finger and the ulnar side of the ring finger There are 
no motor or trophic disturbances 

Left Uppci Exticmity — At the elbow-joint flexion is possible to an angle of 50°, 
and extension to 150° Forced motion is painful There are no sensory, motor or 
trophic lesions 

The X-ray picture of the right elbow (Fig 3) shows several loose bodies in the 
joint There is, m addition, narrowing of the joint space and irregularitj of the articu- 
lar surfaces, especially on the inner side of the elbow and along the anterior surface of 
the humerus, indicating the co-existence of a hjpertrophic arthritis The picture of the 
left elbow shows the same type of lesion 

This patient refused operation so that we have no pathological material for gross 
or microscopical investigation 

Discussion — Theie aie here recoided three cases of osteochondromatosis 
of the elbow-joint All the patients were males, of particulaily strong 
physique, then ages var3nng fiom foity to foity-seven years The most 
notable chaiactenstic is that two of the cases had a bilateral lesion This 
has not pieviously been obseived, or at any rate not repoited 111 the htera- 
tuie In both these cases the elbows were involved to the same degree In 
addition, both patients had unilateral ulnai paialysis 

The etiology 111 my cases, as in practically all others, is obscuie A his- 
tory of some foim of tiauma appears m about half of the cases In two of 
my patients. Cases I and II, the occupation was such as to subject the elbows 
to fiequent minoi and occasional severe injuries In the second case the man 
used a pneumatic dull It was, theiefore, inevitable that the elbows should 
sufifer piolonged mild nutation and an occasional marked tiauma But my 
thud case had a very advanced bilateral osteochondromatosis without any 
injuiy And even in the first case there was no direct damage to the right 
elbow The man was a laboier, doing hard woik, to which he was accus- 
tomed Fuitheimoie, although he used both arms equally, only the right 
elbow developed signs of osteochondromatosis It appears to me more rea- 
sonable to believe that the lesion occurs on an embiyological basis We 
majf logically assume m these patients a susceptibility to the formation of 
osteochonchal bodies thiough the presence in the synovial capsule of abeirant 
mesenchjunal rests These rests 01 chondi ogenous islands aie stimulated 
by some agency, perhaps m some cases tiauma is the agency, to growth and 
transformation into caitilagmous or osteocartilaginous bodies In my third 
case the piesence of a hypei trophic aithritis indicated the existence of an 
iiiitative piocess of which the osteochondiomatosis was one manifestation 

In all the cases I have ever operated upon the sjmovial lining was greatly 
thickened and there was no involvement of the articular cartilage There 
weie maity vilh, some sessile and others with slender pedicles These vilh 
are the outgrowths of the mesench3'mal lests, and ultimately give rise to 
the osteochondral bodies, some of which aie loose, and others still attached 
to the S3movial lining The osseous deposit m the centre of the joint body 
IS an end-pioduct of the metamorphosis of the synovial villus The term 
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synovial osteochondromatosis, initiated b}'’ Hendeison of The Mayo Clinic, 
IS, fioni the point of view of the genesis of the joint bodies, entirely correct 
as it indicates the primary site of the pathological change The theory of 
the synovial origin of osteochondromatosis is tenable even in my thud case 
in which theie is a hyperti opine arthritis For m the lateial lontgenogram 
IS visible a hypeiti opine process on the fiont of the humerus at some dis- 
tance fiom the articulation Heie, one may readily believe, the lesion started 
as a hyperti opine villous synovitis, with conversion of some of the vilh into 
bone, at least one of which appeals to have broken loose 

The clinical pictuie in my patients, as in most otheis, appealed insidi- 
ously with a sense of stiffness in the elbow Theie was no single piecipi- 
tatmg factoi Discomfort in the elbow was expeiienced at the start only 
at the exti ernes of flexion and extension In the later stages pain in the joint 
was jnonounced, especially in attempts at forced movements The stiffness 
giadually inci eased until the motions of the elbow were seriously restricted 
and the joint function hampeied, lesultmg in disability 

As the distui bailee in the function of the elbow m osteochondiomatosis 
aiises fiom the mechanical mteiference with its fiee motion, the tieatment 
IS necessaiily entirely suigical One must remove all, or as many as possible, 
of the joint bodies, loose and attached The result may be peifect If one 
encounteis the difficulties present in my cases theie will be only paitial lelief 
The lattei eventuality is not suijuising if one beais in mind the facts that 
the disease is essentially a synovial lesion, and it is not possible to completely 
excise the synovial lining of the elbow-joint, and that some of the joint 
bodies may be tucked away m completely walled-off recesses Aftei the 
opeiative wound was healed the return of function may be mateiially 
enhanced hy the judicious piolongecl application of physiotheiaj:)y including 
giadually inci eased motion 


CONCLUSIONS 

(1) Osteochondiomatosis of the elbow is piimaiily a disease of the 
synovial lining membrane 

(2) Its oiigin may be attiibuted to the piesence in the synovia of rests 
01 islands of chondiogenous cells While this embrvological concept is theo- 
iclical. It seems to be the most likely of the vaiious jiotential causes 

(3) Tiauma occuis in moie than half of the cases hut is only a con- 
tiibutoiy factoi and not an active causative agent 

(4) Two of my cases showed abilateial lesion 

(5) suigical appioach was described giving access to the elbow with 
the minimum of injuiy to the tissues and without any hasmoirhage 

(6) In cases with maiked hypei trophy of the synovial membiane the 
lestiiction of joint motion and function cannot be cuied by the lemoval of 
the osteothondial loose bodies 

(7) Opciatne tieatment, honever, by lemoving the mam imjiediments 
(o joint mobiht} , always icsults in impiovement and should be ajijihed eaily 
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(8) Physiotherapy is an important aid in the post-operative tieatinent 

favoring a rapid recovery of the maximum function 
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HADIAL PAHALYSIS COjMPLICATING FRACTURE 
AND DISLOCATION IN THE UPPER LIMB 
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OF Detroit, Mich 

FROM THE departments OF NEDROSURGERT ANTJ ORTHOPEDIC SDROEHT OF THE DETROIT RECEIAING HOSPITAL 

The radial nerve may be mjuied in a number of ways In open wounds 
it may be sectioned, lacerated or bruised In dislocation of the shoulder- 
joint the radial may be stretched and contused With a lesion of this type 
however, there is practically always associated injury to other branches of the 
brachial plexus Pressure neuritis of the radial is occasionally seen due to 
constant pressure for a given time against the nerve m sleep, intoxication, 
and peculiar posture The nerve may also be damaged in association with 
fracture of the humerus and fracture and dislocation about the elbow-jomt 

In this paper we are interested in radial paralysis complicating fractures 
and dislocations of the upper limb A review of the literature reveals many 
reports on individual cases The discussions of Lewis and Miller,- Scudder,^ 
Platt, Lewis^ and others ^ are instructive and present a rational viewpoint 
in the treatment of such cases Two types of radial paralysis are seen in 
association with fractures of the humerus and fracture and dislocation about 
the elbow-joint The primaiy type includes cases with paralysis caused by 
impact against the nerve at the time of the blow The secondary type of 
radial paralysis is manifested several days or weeks after the accident and it 
IS brought about by callus inclusion and scar tissue contraction about the 
nerve in the process of healing In the majority of the cases however, it is 
difficult to determine the time of appearance of disability due to lack of 
proper neurological examination 

The radial is the most common nerve injured m fractures and dislocations 
The thorough review by Lewis and Miller^ shows that m 253 cases of fracture 
complicated by nerve involvement 136 had radial paralysis Scudder^ esti- 
mated that there are varying degrees of radial paralysis m approximately 4—7 
per cent of the cases with fracture of the humerus Platt’s^ group showed a 
frequency of 5 per cent In our own series of sixteen, fourteen of the cases 
occurred in the receiving hospital m a period of two and a half years During 
this period there were 392 cases of fracture of the humerus admitted to the 
hospital The peicentage in this hospital is therefore between three and 
four, although it is very possible that some minor cases of radial palsy show- 
ing improvement within a few days are not included m this series Were 
every case of humeral fracture tested out for radial dysfunction the num- 
ber would undoubtedly be higher 
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The frequency of radial nerve involvement in fractures can be easily 
understood when one considers the fact that through at least a third of its 
course down the aim it is in apposition to bone As has been well brought 
out, the nerve may be injured at the time of the accident by stretching, 
bruising, by being caught between fragments It may even be actually 
seveied, and this was the case in thirteen out of forty-four patients with 
primal y paialysis of radial nerve (Lewis and Miller-) The nerve may be 
inj tiled by unnecessaiy manipulations for an anatomical lesult 

In one case in tins senes a patient entered with no paralysis and in view 
of pool position of fiagments he was manipulated under the fluoroscope 
A.ftei this manipulation he had a definite radial paralysis In a certain num- 
ber in this senes the injuiy was evident only aftei several days or weeks fol- 
lowing the accident This emphasizes the importance of considering frac- 
ture cases a potential somce of nerve injui}’^ It should not take longer than 
tlnrty seconds to tell whethei the patient lias a certain nerve involvement 
Such simple lequests as move )mur fingeis, move the hand back, do you 
have any numbness in youi band, etc , will enable the examiner to rule out a 
neive injury 

In the papeis consulted it is the consensus of opinion that ladial palsy 
complicating fiacture of the uppei limb should be conservatively treated for 
a peiiod of about three months If by the end of this probationary peiiod 
there are no evidences of returning function the nerve should be explored 
at the site of fractuie and treated according to j:)athological findings 
Longei peiiods of conseivative treatment may cause irreparable dam- 
age to the neive This is an accepted opinion It is probably tiue that in the 
majority of the cases waiting for thiee months would not materially alter the 
status of regeneration of the radial neive Howevei, were it jjossible to 
tell which case would requiie ultimate opeiative intervention, the best policy 
would undoubtedly be earliest intervention compatible with caieful work 
Foi it is tiue that early opeiation will invaiia1)ly shorten the period of dis- 
alnhty We feel that patients with radial j^alsy complicating fractures of 
the uj^per limb should be gi\en individual attention and treatment rather 
than lie treated accoi cling to an unbending law or dictum If cases aie 
individually studied and if certain findings are on hand, the conclusion of 
eaiher intervention is sane and denotes the shortening of the period of dis- 
ability and tbe latter is of great economic importance in the majoiit}^ 

S\NOPSIS or CASI S or radial paralysis FOLLOWIXG IRACTURE OR DISLOCATION 
OF UPPER LIJIB TREATED B\ OPERATION 

Case I — J R, aged tweiitj -eight Etiology — Bullet Site of fracture — Junction of 
upper and middle thirds Indications for operation — Radial level of triceps nerve supplj' 
No evidence of return of function Time between accident and operation — Fourteen 
weeks Operative findings — Nerve bound down at entrance to radial groove Spicules 
of bone and scar tissue compressing Good result Period of total disabilitj — Fortj -eight 
weeks 

Case II — S H , aged thirty-seven Etiology — Fall Site of fracture — Middle third , 
excellent position Indications for operation — Radial palsy (Fig i) with increasing 
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sevent}^ the last four weeks Time betw'een accident and operation — Thirteen \\eeks 
Operative findings — Neuromatous enlargement at site of trauma (Fig 2) , beginning 
atrophy of distal portion of nerve Neurolysis sufficient Good result Period of total 
disabilit}" — Forty-five -weeks 

Casl III— J R, aged three Etiolog}— Fall Site of fracture— Supracondylar 

Indications for operation — Radial palsj with increasing severitj' Time between accident 



’ Films of Cise II to show fracture of the middle third of the humerus associated with 
mdnl pilst The latter was due to neuromatous degeneration of the ner\e at the site of fracture 
n\en though the bone maj heal in perfect anatomical alignment, this is not an argument in fa\or of 
coiisen atism 

and operation — Thirteen weeks Operative findings — Nerve bound dowm to bone wuth 
spicules of bone in the meshes of scar tissue Good result Period of total disabilitj — 
Eighteen weeks 

Case IV J , aged thirti -six Etiology — Auto Site of fracture — Jiliddle third 
excellent position Indications for operation — Radial pals} wuth no eaidences of return in 
function Time between accident and operation — Ele\en weeks Operative findings — 
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Nerve found traversing a bony and scar tissue canal Good result Period of total dis- 
ability — Sixteen weeks 

Case V — G B , aged twenty-one Etiology — Auto Site of fracture — ^Junction, 
middle and lower thirds Indications for operation — Radial palsy with no evidences of 
return Non-union Time between accident and operation — Eleven weeks Operative 
findings — Nerve found in much scar tissue at site of non-union, neuromatous enlarge- 
ment Good result Period of total disabilitj — Fifty weeks 

Case VI * — J D, aged four Etiologj — Burn, no fracture Indications for oper- 
ation — Increasing radial nerve palsy A true secondary nerve paralysis Time between 
accident and operation — Fourteen weeks Operative findings — Scar tissue contraction 



Fig 2 — This is to show the operative findings in Case II Grossly there was an enlargement -it 
the site of fracture Neurol} sis disclosed swollen ner\e bundles tra\ersing the area of pathology It 
was therefore thought advisable not to resect this portion of the nerve Complete recover} ensued 


of radial at entrance into radial groove Good result Period of total disability — Six- 
teen weeks 

Case VII — C S, aged fortj -three Etiologj — Auto Site of fracture — Old frac- 
ture of ulna and anterior dislocation of radius Indications for operation — Radial palsy 
and old anterior dislocation of radial head Time between accident and operation — Ten 
weeks Operative findings — Nerve pushed forward bj the head of the radius (Fig 3) 
in the meshes of delicate scar tissue 

This case is included in the series as an example of true secondary radial palsy 
Patient had third-degree burns on the posterior aspect of shoulder and arm At first 
there were no evidences of radial dysfunction Within ten weeks a beginning radial palsy 
became progressively worse, until the nerve was freed and transposed into a live muscle 
bed 
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Case VIII — C J , aged fortj'-one Etiology — Bullet Site of fracture — Supra- 
condylar, bullet on the medial aspect of arm near shoulder-jomt Indications for opera- 
tion — Radial palsy, also evidences of dysfunction of median, musculocutaneous and medial 
antibrachial cutaneous nerves Time between accident and operation — Six weeks Opera- 
tive findings — Radial nerve bound dowm by delicate scar tissue Bullet found m the sub- 
stance of median and also compressing on the other nerves Good result Period of total 
disability — Twenty-one w^eeks 

Case IX — E M , aged twenty Etiologj' — Auto Supracondylar fracture Indi- 
cations for operation — Open reduction elsewhere Radial palsy and excessive callus for- 
mation Nails m bone Time between accident and operation — Seven \veeks Operative 
findings — Nerve bound down by scar tissue and callus Good result Period of total 
disabiht} — Twenty-two weeks 

Case X — S T , aged fourteen Ehoiogy — Auto Site of fracture — Junction of 

middle and lower thirds Indications for operations — Radial palsy following manip- 



Tig 3 — Operative findings in Case VII The terminal portion of the radial and its two branches 
were pushed forward bj the anterior dislocation of the head of radius Patient recovered completely 
from the radial palsj 


ulation Time betiveen accident and operation — Four weeks Operative findings — 
Nerve bound dotvn b}”- scar tissue and callus at lower end of radial groove Good result 
Period of total disability — Eighteen weeks 

Case XI — F S , aged fifty-six Etiology — Fall Site of fracture — Junction of 
middle and lower thirds Indications for operation — Radial palsy, overriding and com- 
minution of fragments , allowed to heal in good functional alignment Time between 
accident and operation — Five weeks Operative findings — Nerve caught between two 
fragments of bone Much scar tissue and callus Good result Period of total dis- 
abilitj — T went} -one iveeks (Fig 4) 

Case XII J C, aged forty Etiology — Auto Site of fracture — ^Junction of 

middle and low'er thirds Indications for operation — Radial palsy, o\erriding and evi- 
dences of non-union Time betw^een accident and operation — Fne weeks Operative 
findings Nerve found in much scar tissue and spicules of bond Results — Not known 
Case XIII J G , aged fift} Etiolog} — Auto Site of fracture — ^Junction of middle 
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and lower thirds Indications for operation — Radial palsv Poor position of fragments, 
making an open reduction advisable Time between accident and operation — Nine 
dajs Operative findings — Nerve found red and swollen at the site of fracture Good 
result Period of total disability — Fourteen weeks 

Case XIV — M M, aged fiftj Etiologv — Auto Site of fracture — Old anterior 
dislocation, radial head Indications for operation — Radial pals^ Old anterior dis- 
location of head of radius Time between accident and operation — Nine weeks Oper- 



Tig 4 — ^This is to show the operTti\e findings in Case XI The nei\e was found caught between 
fragments of bone PreMous lajs showed comminution and o\ernding at the site of trauma ^^^'9 
tional alignmeut was restored by traction and four weeks after the accident the nerve was explored 
The operative findings in this case were such lint conseivatism could onl> aggravate the neural 
disability 


ative findings — Deep and superficial radial nerves bound down bj scar and callus Re- 
sults — Not known 


The accompanying table summarizes the findings in the opeiated cases 
studied, it is evident that in seven a peiiod of two and a half months and ovei 
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had elapsed befoie opeiative intervention In a certain number in this group 
opeiative treatment could have been advantageously used earlier In the 
fiist case where the ladial paralysis followed a bullet wound an exploiatory 
could have been peifoimed within about two or thiee weeks after injuiy 
In Case II wheie instead of evidences of leturn of function there weie signs 
indicative of inci easing seventy the patient could have been operated on much 
eailier On the basis of pathological findings theie was ceitamly no hope 
foi amehoiation Case III also showed evidences of increasing seventy and 
could have been tieated eailier In Case V theie were evidences of non- 
union, and to have allowed such a case to go on any further may have meant 
eventual destiuction of the neive which was found m a bed of scar tissue and 
callus 

In the next seven cases opeiative inteivention was effected before the 
end of thiee months In Case VIII the disability was caused by a bullet 
wound and theie was also evidence of median neive disability In Case 
IX tbeie was a Instoiy of open reduction elsewheie foi a supi acondylai 
fractuie Theie was excessive callus formation about the elbow-joint and 
the probability of definite scai and callus inclusion was excellent In the 
next case the ladial palsy followed manipulation and it was not lash suigeiy 
to expose the neive In Case XI theie was marked comminution of fiag- 
ments and ovei riding Good functional alignment was obtained by ti action 
and the fiactuie was allowed to heal and four weeks later the nerve was 
exposed Theie was no question that were this case allowed to carry on for 
three oi foui months iiiepaiable damage would have ensued In Case XII 
the indication foi opeiation was non-union In Case XIII poor position of 
fiagments complicating piimaiy ladial paialysis made an open reduction 
preferable In Case XIV the ladial palsy was due to old anterior dislocation 
of the head of radius 

It IS to be noted that the peiiod of disability in the gioup where oper- 
ation was peifoimed befoie the three-month period is definitely shorter than 
in the piecedmg gioup Avheie the three-month rule was followed Among 
the later, disabilities of a year’s duration are common, whereas m the gioup 
where eaily opeiation was used the upper limit of total peiiod of disability 
IS SIX months Even though some cases may have lecovered without inter- 
vention the opeiation m reality has done no damage In the propeil}'^ selected 
case I doubt if one would intervene where spontaneous recoveiy would obtain 

Because of the above considei ations we believe in tbe following plan of 
attack m cases of fracture complicated by ladial palsy Given a pi unary 
paralysis due to a fiactuie in the upper thud of the humerus above the level 
of the ladial gioove, conseivative treatment for a period of from three to 
foui months is definitely m ordei In this position nerve and bone are 
widely sepal ated by intei veiling musculai tissue In such cases there would 
be paialysis of the tiiceps muscle and beginning lecoAeiy should ceitamly be 
noticed duiing this piobationaiy peiiod On the other hand Aveie it good 
surgeiy (m the opinion of the oithopiedist) to do an open i eduction in such 
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a case, it is advisable to explore the nerve and transpose it into a live muscle 
bed In fractures of the middle third complicated by radial palsy the presence 
of definite displacement of fragments with possible comminution is a good 
argument for scar and callus inclusion of nerve In such cases as soon as 
sufficient callus has formed the nerve may be explored m the absence of re- 
turning function during this period If there are no evidences of callus 
formation within a reasonable period of time an open reduction is indi- 
cated, for the middle third of the humerus shows non-union more frequently 
than any othei portion of long bones The presence of radial palsy in such 
a case should be a hastening factor for intervention As a matter of fact, 
even in the absence of nerve palsy the radial should be dissected out and 
tiansposed into a live muscle bed when an operation is performed for non- 
union in the middle thud of humerus In fiactures of the lower third with 
associated palsy, evidences of maiked angulation, poor apposition, particularly 
m close vicinity to the elbow-joint, should favor an open operation which not 
only will insuie good nerve function but will also enable the operator to get 
better functional alignment of bones Here if the operation is done early it 
would be for the expiess purpose of i educing the fracture and at the same 
time tiansposing the neive If it is done four or five weeks after the acci- 
dent It IS in reality for pui poses of transposing the nerve We do not feel 
that early inteivention is rash surgeiy particularly in fractures of the middle 
third and possibly also in fractures of the upper poition of the lowei third 
associated with pi unary radial paialysis As a rule we prefei waiting for a 
period of foui to five weeks to obtain sufficient union of bones unless it is 
better surgeiy (accoiding to the orthopiedist) to intervene earlier for pur- 
poses of open reduction In secondary paralysis it is advisable to study 
the patient foi a few weeks for returning function Plowever, it must be 
confessed that most frequently neither patient nor consulting physician can 
state time of appeal ance of disability Inteivention later is justifiable In 
the piesence of radial palsj^ complicating old anterior dislocation of the head 
of the ladius operative removal of the head of the radius seems justifiable 

In two cases conservative treatment ivas followed by return of function 
In one there was fracture of the greater tuberosity of the humerus and/ 
anterior dislocation of the head There was marked radial palsy and partial 
median There were evidences of returning function after the third day 
In another the fracture was in the lower third of the humerus with frag- 
ments in good apposition There were evidences of returning function be- 
ginning the third week 

In the operative technic extreme asepsis is essential We always prejiare 
the field of operation two or three times before intervention If the neive 
IS found of normal textuie it is simply transposed into a live muscle bed It 
IS probably true that m the gieatest majority no scar tissue contraction can 
occui with the nerve traversing a live muscle bed If the nerve shows a 
small degiee of enlargement (neuromatous degeneration) at the site of injury, 
it IS advisable to perform a neurolysis to determine whether normal bundles 
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travel se the area of pathology If so, a simple neurolysis is sufficient In 
two such cases, in this series, neurolysis was sufficient On the other hand, 
if the enlargement is a tine neuroma it may be necessary to resect it We 
have had no occasion to suture the nerve m this series If the nerve is 
actually seveied, after shaving off the ends with a razor, an end-to-end suture 
may be effected In the presence of marked loss of nerve tissue it may be 
necessary to dissect the nerve up and down in order to get more length If 
this IS not sufficient the nerve may be transposed anteriorly and m so doing 
one would have to dissect back the branches to the triceps It is important 
to save these fibres, as emphasized by Pollock and Davis, ^ for the disability 
bi ought about by triceps palsy is serious, possibly moie so than the wrist- 
drop The way cases of radial paralysis aie treated at the present time it 
never should be necessary to resort to section of humerus Lewis^ advises 
against this procedure 

In cases of radial palsy complicating old anterior dislocation of the head of the 
radius we use the following operative approach An incision about fi\e inches long 
IS made on the anterior aspect of the elbow along the medial border of the brach- 
loradiahs muscle The nerve is located above the elbow between the brachioradiahs 
and brachiahs muscles Then it is traced down along the anterior aspect of the elbow- 
joint and repaired according to pathological findings The removal of the head of the 
radius is just as simple as by the usual lateral approach However, the nerve has to be 
dissected out and retracted as shown m Fig 3 

After the nerve is freed it is transposed into a live muscle bed A few sutures ap- 
proximating the deeper portions of the brachiahs and brachioradiahs muscles, posterior 
to the nerve, effect the desired result 

Depending upon level of injury the first evidences of letuin in function 
appear in the most proximal portion supplied by the nene (as is well known) 
Thus in injuries of the middle thud a beginning contraction of the supinator 
longus IS evidence that the nerve is coming back During the peiiod of 
expectant therapy 01 after the operation of transposition the hand is sup- 
ported by propel splints and with beginning evidences of contraction of the 
sujiinatoi longus muscle all splints are removed so as to enable the patient 
to use the limb as much as possible During the period of disability physio- 
therapy, massage and electrical stimulation of the paralyzed muscles are, of 
course, in ordei 

Suiummy — (i) This paper is based on fifteen cases of radial palsy com- 
plicating fractures and dislocations of the uppei limb The distribution of 
bony pathology is as follows Fracture of the upper thud of humerus, one 
case, fiacture of middle third and junction of same ivith lower thud, eight 
cases, supracondylar fracture, four cases, old anterior dislocation of the 
head of ladius, two cases One case of ladial palsy due to scar tissue con- 
ti action about the nerve is also included as an example of typical secondary 
radial paralysis 

(2) Radial palsy complicating fracture of the humerus above the level of 
radial gioove may be conservatively treated for three to four months Radial 
pals}'- complicating fractures of the middle third of the humerus should be 
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exploied within four to six weeks Particulaily is this true in the piesence 
of comminution and ovei riding of fragments Radial palsy complicating 
fractures of the humerus near the elbow-jomt can advantageously be treated 
early, in selected cases Not only will this insure good nerve function, but it 
will also enable the operator to get better functional alignment of bones Radial 
palsy complicating old anteiior dislocation of the head of the radius may 
be effectively treated by removal of the head of the radius through an an- 
terior approach 

(3) In fractuies of the humerus (paiticulaily the middle third) man- 
ipulation of fragments should be done as little as possible Functional align- 
ment of bones by traction is more desirable to obviate nerve injury 

(4) Neurological examination in cases of fracture will always disclose 
primary nerve involvement As a itile a few questions and answers are suffi- 
cient to diagnose the case 
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FRACTURE OF THE CAPITELLU:M OF THE HU:VIERUS- 

By Walter Estell Lee W D axd Thomas J Summet 31 D 

OF Phil.\dei,phl\ P\ 

Though it Mould seem from the literature that the capitellum of the 
humerus is rarely fractured for we hare been able to find reports of but 
t\\ entr -eight cases there is the possibilitr- that it is not so frequent!} 
diagnosed as it should be 

Fracture of the capitellum of the humerus rvas first reported m 1853 by 
Hahn ^ of Germany following an autopsy that he performed on a woman of 
sixty-three He had treated her some rears preriously for fracture of the 
elborr and had obtained a rerr- unsatis factor}' result Being curious to see 
the cause, of the faiHire he found at autopsy that a fragment of a fractured 
capitellum rr luch rvas dislocated 
upward and anterior!} had locked 
the loint causing ankrdosis (Fig 

I) \ 

We are reporting five cases 
V Inch har'e come under our obser- 
r ation 

C'SE I — A white bo\ seren jears 
old was brought to the accident ward 
of the Graduate Hospital of the Unner- 
sit> of Pennsjhania on June 14 1930 
H»s mother statea that on that da> the 
child had fa'len irom a couch to the 
floor a distance of about three feet strik- 
ing his elbow There w ere sw elling and 
pain in tlie region of tlie elbow with 

almost complete fixation of the joint j — Xormal humerus sho\ mg the position of the 

when he was first examined at the hos- external condole and capuellum (Ciacca ) 

pital A diagnosis of fracture imohing the bones of the elbow -joint was made and the 
extremity was placed in the Jones position A few da>s later the X-ra\ department 
reported ‘ A fracture of the capitellum. (Fig 2 ) 

The bo\ failed to return for treatment and the social service department found that 
he had moved to another cit\ About four and one-half months later we were finalh 
successful in locating the child and he was readmitted for treatment It was found at 
this time that tlie arm was practicalU fixed in the Jones position and although the acute 
swelling had disappeared tliere remained a widening of the joint and marked limitation 
of the motions of pronation and supination The limit of flexion was about a5= and of 
extension about 145' An X-rav examination at this time was reported as follows Frac- 
ture Oi the capitellum humeri (Fig 3) Operation was advised and the bov was 
admitted to the hospital October 21 1930 The operation was performed Xov ember 4 
1930 bv Dr \\ alter Estell Lee and Dr Thomas J Summev Under ether anaesthesia a 
Kocher incision three inches in len gth was made over the external condvle The joint 

Read before the Philadelphia Academv of Surgerv Xov ember 6 
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cavity was entered and the fractured capitellum was found displaced upward and 
anteriorly and adherent to the capsule by a fibrous band The capitellum was removed 
(Fig 4), and the joint capsule was closed with chromic gut, the muscles with plain catgut, 
and skin with interrupted sutures of dermol The arm was placed in full extension and 
held m this position by means of a molded plaster splint 

Recovery was uneventful and the patient was discharged November 14, 1930 He 
was re-admitted four times thereafter for manipulation of the joint under gas anaasthesia 
The first three times the arm was replaced in the molded plaster splint, and he was fi- 
nallj' discharged December 30, 1930, with an excellent functional result, all movements 
of the elbow-joint and forearm being practically normal January i, 1932, a j'ear later, 
the patient was seen by one of us (T J S ) and the function was found to be normal, 
there being no limitation of motion in an} of the movements of the elbow-joint or 
forearm (Fig 5 ) 

Case II — White girl, eighteen years of age, came to the receiving ward of the 
Pennsylvania Hospital September 17, 1924, complaining of 
partial loss of function of the left elbow-joint She stated that, 
some three months before, June 15, 1924, she fell down a flight 
of steps, landing on her left elbow She applied for treatment 
at the dispensary of another hospital, where an X-raj examina- 
tion was made and she was told that no fracture was present, 


Fig 2 — (Case I) Latent vieu Tie a — (Case I) Antero 

posterior \ie\v 

and the arm was dressed upon an internal right-angle splint For the following two weeks 
the arm was redressed at the same hospital, but upon removal of the splint at the end 
of two weeks she was unable to move the arm satisfactonl}, and being dissatisfied, she 
consulted us 

At the time of our first examination we found the left elbow considerablv thickened 
and the olecranon process not so prominent as on the opposite side, and there was 
marked tenderness in the antecubital fossa Active and passive motions of extension and 
flexion of the left elbow were limited to about 50 per cent of their normal range , prona- 
tion and supination were painful and very markedly limited, due to partial ankylosis The 
report of an X-ray examination made at this time was “Fracture of the capitellum The 
fragment is displaced forward so that the fractured surface of the distal fragment is prac- 
tically at right angles to the articular surface of the radius The condition is better seen 
in the lateral view, but it is very difficult, in fact, practically impossible to make it out in 
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the anterior posterior Mew” Probablj the lack of a lateral view at the time of the first 
X-raj examination explains the overlooking of this fracture 

Operation was advised and she was admitted to the hospital October 6, 1924' 
operated upon October ii, 1924, under gas-ether anaesthesia The operation was per- 
formed bi Dr Walter Estell Lee An incision was made over the lateral aspect of the 
left elbow which was about three inches in length Dissection was carried down through 
the scar tissue until the joint cavitv was entered, wdiere the capitellum was found dis- 
located forward and rotated medially and so placed that it locked the joint The frag- 
ment was disengaged and removed without anv difficult!, after which the joint capsule 
was closed with a continuous chromic catgut and the skin with a continuous silk suture 
Four davs after operation the swelling and pain had disappeared and the incision was in 
excellent condition and passiv^e motion was started On the fourteenth dav the soft tissues 
hav iiig healed entirelv , the adhesions w ere broken up by f orciblv extending and flexing 
the elbow under gas amesthesia, tlierebv securing full extension, flexion, pronation and 
supination Two weeks later, November 13, 1924, under gas aniesthesia, the adhesions 



Fig 4 — (Case I ) Capitellum remo\ed at operation 

were again loosened The motions at this time were normal and the patient was ais- 
ciiarged from the hospital November 15, 1924 and we have had no further report and 
have been unable to get 111 contact with the patient since that time 

Case III —White woman, aged sev^entv, April 14, 1931, while walking on a slipperv 
pavement, fell, striking her elbow against the pavement She complained of pain and 
noticed sw elliiig which extended from below the shoulder down to the lower tliird of her 
forearm The familv phjsician, who saw her immediately after the accident, treated her 
conserv ativ elv , waiting until the swelling had sufficientlv decreased for further treatment 
After a week, the swelling and discoloration having disappeared, the patient was re- 
ferred to one of us (T T S ) for treatment On examination motions of the elbow - 
joint were found to be limited to about 60” of flexion and 140° of extension ^Motions 
bevotid these points were painful Pronation and supination were also limited to about 
one-half of the normal There was marked tenderness over the antecubital fossa, but 
no tenderness could be felt over anv other bonv point of the elbow -joint 

An X-rav examination at this time, April 20, 1931, made at the Burlington Countv 
Hospital Mt Hollv, N T, was reported as follows (Fig 6) “Examination of left 
t )ow shows a comminuted tracture of the capitellum ot the humerus with the lateral 
hall of the capitelluni broken off and displaced anteriorh on the flexor surface of the 
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shaft of the humerus ” Operation was advised, but refused, and we were able to use 
only baking and massage No attempt at immobilization was made After si'v weeks 
the patient had about 6o per cent range of all movements of the elbow -joint and of the 
forearm, and she is now considering the advisability of having surgical intervention, but 
has not consented up to the time of this report (Fig 7 ) 

Case IV — White girl, eight years old, was brought to the receiving ward of the 
Pennsylvania Hospital June 24, 1928, with the history of having fallen a short time before 
while plajing in the street and striking her right elbow on the pavement The patient 
complained of a great deal of pain, held the joint in a fixed position and would not 



Fig s — (Cnse I ) Three years Fig 6 — (Case III ) Fracture of the capi 

after operation showing hjpertrophj of telluni not operated upon 

the evternal eondjle and a new capitel 
him 

allow it to be moved The clinical examination was verj' unsatisfactory because of lack 
of cooperation from the patient X-ray examination revealed a fracture of the capi- 
tellum with anterior displacement of the fragment (Fig 8) Operation was advised, 
the child’s mother signed a release and the child left the hospital We have been 
unable to trace this child since that time (Fig 9 ) 

Case V • — Mrs C sixty-two jears of age, was admitted to the Brjn Mawr Hospital 
December 16, 1933 following a fall m her home It was very difficult to obtain an 
accurate historj from her because of her lack of memorv, but apparenth she fell, striking 
the outer side of her left elbow Dr Sands who first saw her was at loss to explain the 
fact that while the landmarks of the elbow -joint seemed to be undisturbed, and though she 
had free flexion and extension, there was V'erv definite crepitus Upon admission to the 
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hospital an X-rai picture showed not only a fracture of the external condyle but a 
fracture of the capitelluin with the fiagnicnt dislocated inwaid, anteriorly and upward 
(Fig 10 ) There uas a good deal of ecchMiiosis and swelling ahout the elbow-joint 
so that operation was deferred until December 21, when through a Kocher incision, 
about three inches in length made over the external condidc the fragment ivas found 
hing outside the joint capsule and displaced anterior, medial and superior to its normal 
position The fragment contained a part of the trochlear surface, but not enough to 
interfere with the stability of the humero-ulnar articulation (Fig it ) There was a 


good deal of bruising of the muscles ahout the cap- 
sule of the joint with cccliTinosis but it was pos- 
sible to expose the rent in the joint capsule and 
to approximate it and the muscles with a catgut 
suture and the skin and subcutaneous tissues with 
dermol sutures Fi\e weeks after the operation 
this patient had normal function 




Tig 7 — (Case III ) Fracture of the capitcllum un Flc 8 — (Case IV) Fracture 

operated Lateral Mew of the capitellum unoperated An 

teropostenor view 


Akatomx * — The lower extremity of the humerus is flattened from before backward, 
and terminates in a broad sloping articular surface wdiich is subdivided by a low ridge 
into the trochlea and the capitellum 

The trochlea is the pulley-bke surface which extends over the end of the humerus 
and articulates with the semilunar notch of the ulna The trochlea is constricted in the 
centre and expanded laterally to form two prominent ridges, the medial one of which 
IS thicker and descends lower, forming a marked projection, the lateral edge is nar- 
rower, corresponding in shape to the interval between the ulna and the radius Above 
the trochlea are two fossa: , on the anterior surface is the coronoid fossa, an oval pit 

^ This description is taken almost verbatim from Gray’s Anatomy 
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which recenes the coronoid process of the ulna when the forearm is fleved, while on the 
posterior surface is the olecranon fossa, a deep hollow for the reception of the anterior 
extremity of the olecranon process during extension of the forearm These fossie 
are usually separated by a thin translucent plate of bone, occasionally by fibrous tissue 
only, so that m a macerated specimen a perforation, or supratrochlear foramen, might 
exist 

By comparison, the capitellum or the radial head of the humerus, on which the 
concave head of the radius plays, is much smaller and not far from being a portion 
of a sphere (being convex or nearly equally so in all directions, the arc from above 
downward being the longest) The capitellum is placed so much to the front of the 
humerus as to be nearly or quite invisible from behind, hence the articular surface is 
much more extensive on the front than on the back The capitellum articulates per- 
fectly with the concavity on the proximal end of the radius Anteriorh on the humerus 
and immediately above the capitellum is a small depression, the radial fossa, which re- 
ceives the anterior edge of the head of the radius in extreme flexion, w^hilst the medial 
margin of the head of the radius moves in a shallow groove between the capitellum and 
the trochlea This last groove runs between the capitellum and the outer edge of the 



Fig 9 — (Case IV ) Fracture of the capitellum uiioperated Literal view 

trochlea, the outer border being straight, the posterior running obliquely backward 
and inward 

Thus It will be seen that the bones comprising the elbow-jomt are the lower end 
of the humerus above and upper end of the radius and the ulna below, the articular 
surface of the humerus being partly received within the semilunar notch (great sig- 
moid cavity) of the ulna, and partly upon the cup-shaped area (fovea) of the radial 
head It will also be noted that the elbow includes tw'o articulations the humero-ulnar, 
a pure hinge joint, and the humero-radial, a ball-and-socket joint Besides these two 
articulations which enter into the mechanism of the hinge movement, there is alwajs 
present within the capsule of the joint the proximal radio-ulnar articulation which is 
formed by the lateral surface of the radus articulating internallj with the lesser sigmoid 
cavity of the ulna and is concerned in the movements of pronation and supination of the 
forearm 

The movements of the elbow' are those of a true hinge joint, namely flexion and 
extension These movements are oblique so that the forearm is inclined medially in 
flexion, laterally in extension The movements are limited by the contact, respectivelj , 
of the coronoid and olecranon processes of the ulna with their corresponding foss-e and 
the humerus, the extent of the movement is determined by the relative proportion 
between the length of the processes and the depth of the foss'B which receive them, 
rather than by the tension of the ligaments, or the bulk of the soft tissue parts over 
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them Thus the anterior and posterior portions of the capsule together with the posterior 
portion of the lateral ligaments are not put on the stretch during flexion and extension, 
and although they may assist in checking the velocity and prevent undue force and 



Fig 10 — (Case V) Mrs C, Brjn Mawr Hospital, December, 

1933. fracture of capitellum and internal condjle 

impact, they do not control or determine the extent of these movements The limit of 
extension is reached when the ulna is nearly in a straight line with the humerus (180°) , 
the limit of flexion when the ulna describes an angle of from 30° to 40° with the humerus 



ri — (Case V ) Photograph of fragment of bone removed 
Articular surface on the left, fracture surface on the right 

Pathology — Fracture of the capitellum of the humerus is essentially intra-articular 
since the epicond3de is not involved Kocher* and Lorenz® pointed out that there are two 
distinct ti'pes of this fracture, the Hahn-Stemthal," or complete fracture of the capitel- 
lum , and the Kocher-Lorenz, or partial or peeling fracture of the capitellum 
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The more common type, first described by Hahn and Stemthal, is the complete or 
total fracture, where the fragment is formed of the capitellum together with a part, more 
or less extensive, of the external lip of the trochlea, is produced most often by a direct 
blow, such as a fall upon the elbow When the elbow-joint is in the position of semi- 
flexion and semi-pronation, the lateral surface of the capitellum is fully exposed for such 
a direct blow Twenty-two of the thirty-two cases reported were injured m this way 
Another manner m which this dorsal fracture could be produced would be a fall upon 
the outstretched hand In this tjpe of fall the force is transmitted chiefly through the 
radius as the ulna does not articulate with the carpal bones From the radius the force 
IS transmitted to the exernal cond\le ot the humerus through the head of the radius 
which impinges upon the capitellum While falls upon the hand frequently produce a 
transrerse fracture above the condjle, sometimes a fracture of the external condyle alone 
and also fractures of the head of the radius, they rarely produce a fracture of the internal 
condvle and verj rarely a fracture of the capitellum Only three of the thirty-two cases 
reviewed were produced in this waj 

The second or Kocher-Lorenz type of fracture is much rarer and partakes of the 
nature of a partial or complete avulsion of the cartilage covering the capitellum, to which 
small portoins of the bony substance maj still be adherent to the fragment, and, this frag- 
ment being ver\ small, may remain attached to the humerus bj means of periosteal 
fibres If free, it is usually displaced in the posterior position of the joint betw'een the 
head of the radius, the olecranon process and the lateral cond\le These partial fractures 
are usually due to indirect Molence and mav be produced by the mechanisms of pulling, 
lifting or hammering Kocher tries to point out that the> are probablj caused bj traction 
through the anterior capsular attachments passing backw'ard on the capsule and prjing it 
off, as w'hen the injury occurs while lifting wuth the forearm extended Lorenz and 
FlinF” do not accept this explanation and Flint claims that this classification does not 
co\er all the tjpes of fractures of the capitellum, and that a further classification for such 
a small lesion is confusing rather than helpful Six of the fractures in this series of 
thirty-three were of this nature 

Diagnosis — The usual immediate clinical symptoms of a fracture, such as 
swelling, pain, localized tenderness of the part, dysfunction and crepitus, may 
all be present in fractures of the capitellum 

In this series of thiity-three cases we found recorded definite crepitus in 
fifteen cases, no crepitus in four, while in fourteen cases no mention was 
made of it Crepitus, therefore, would not appear to be a constant clinical 
finding, probably due to the small size of the structure involved Several 
points in differential diagnosis may here be considered We know that 
whether it be a total or a partial fracture of the capitellum as differentiated 
by Kocher and Lorenz, it is always an mtra-articulai fracture of the elbo\v- 
jomt, that IS, it is always within the capsule joint The fragment, therefore, 
acts as a foreign body within the joint Thus the physical findings are those 
expected of a loose body within the joint The degree of dysfunction of the 
elbow-joint in this series ranged all the way from complete ankylosis to all 
types of limited motion 

A fractured capitellum, it will be seen, is not a fracture of the external 
condyle of the humerus, therefore the external relations of the elbow are 
found to be normal, which constitutes a differential point in diagnosis 

As to displacement of the fragments, in eight of the cases no mention is 
made, ten had a posterior displacement, and fifteen had an anterior displace- 
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ment of the fragments In discussing the anatomy of the joint, we stated that 
the radial fossa on the front of the humerus leceived the anterior edge of the 
radius in the position of complete flexion of the forearm Theiefore, when 
the capitellum is completely separated and displaced anteiiorly, it obstiucts 
normal flexion b}’’ incarceiating itself between the radial fossa and the 
anterior edge of the head of the radius, and thus the most common disability 
IS obstruction to the normal limits of flexion 

Should the capitellum be displaced posteiiorly, extension wmuld be lim- 
ited, but to a lesser degiee, for the displaced capitellum would be interposed 
between the posterior ligament of the capsule and the radial head, and, 
because of the pain following the sti etching of the ligaments, the extension 
IS limited by pain instead of bony fixation as in flexion 

Again, as the mo\ements of the elbow -joint are those of a true hinge 
joint, the ulna articulating m perfect apposition with the trochlea of the 
humerus the elbow -joint, unlike the knee-joint, depends for its securit}, 
strength and path of direction chiefly upon the configuration of its bones and 
especially the articulation between the ulna and the trochlea This articula- 
tion ma) be singled out as a directoi of the elbow'-joint In flexion and 
extension, the cup-hke depression of the ladial head glides upon the capitel- 
lum and the medial margin of the radial head travels m the gioove between 
the capitellum and the trochlea This allows the ladins to rotate upon the 
humerus while following the ulna in all its movements In full extension, 
the head of the radius is barely in contact with the mfeiioi surface of the 
capitellum and projects so far backw^ard that its margin can be felt as a 
prominence at the back of the elbow In full flexion, the anterior edge of 
the radial head is received into and checked against the depression above the 
capitellum, wdiile in mid-flexion the cup-hke depression is barely received 
upon the capitellum, and the radius being moie completely steadied by the 
humerus in this position than in any other, pronation and supination take 
place most perfectly Therefore, the articulation of the head of the radius 
wnth the capitellum is not necessary for the path of direction, m flexion or 
extension If the radius were absent the hinge-hke motion of the ulno- 
humeral joint wmuld still be preserved Thus the stability of the elbow -joint 
IS not impaired m fractures of the capitellum 

Besides the hinge movements, it w ill be remembered there is also present 
within the capsule of the elbow’’-jomt the proximal radial-ulna articulation 
allownng the mechanism of supination and pronation It is readily seen that, 
although in injuries of the capitellum this articulation is rarely interfered 
wnth, the dislocation or interposition of the fragment of the capitellum 
usually does interfere with pronation and supination In this series of 
thirty-twm cases, in only eight w^ere supination and pronation unaffected In 

the rest of them the motion w as limited by both pain and ankylosis in the 
old lesions 

Treatmex^t Since it is true that the ulno-humeral joint is the mam joint 
of the elbow' and that, if the radius w'ere absent, the hinge-like movement 
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would still be preserved, we can, see that the dangei of a fiacture of the 
capitellum lies in its ability, as a foreign body to act as a mcehaineal block 
limiting extension and flexion and also supination and pionation In but 
two of the cases was an attempt made to replace the fiagment of the capitel- 
lum, and one of them that was dressed m a right angle splint had a vei}' poor 
lesult Thiee who refused operation had poor results Two other cases had 
the joint excised because of suppuration, and they must, ot couise, be 
counted as poor results Of the twenty-two cases wheie surgical interven- 
tion was used and the fragment removed, all had good or entirely noimal 
function following Surgical removal of the fragment, therefore, seems to 
ofifer at present the most definite promise of a good functional lesult in 
fractures of the capitellum, unless the lesion is recognized Aeiy early and 
replaced immediately 

Suiiniioiy — Fiacture of the capitellum, while aj^parently an unusual 
lesion, should be considered as a possibility m all injuries of the elbow-joint 
m which there is a history of direct violence upon the external condyle of the 
humerus, oi of a foice transmitted through the radius from the hand Sui- 
gery is the only treatment that oilers satisfactoiy functional results 
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COLLES’ FRACTURE OF THE RADIUS 

OBSERVATIONS ON 188 CASES 
By Kenneth M Lewis, M D 
OF New York, N Y 

FIIOM TJIE lOURTir SURGICAL DIMSIOV OF nFILPVUf HOSIITAL 

From February, 1927, to September, 1932, 188 cases of Colles’ fracture 
have been observed and treated on the Fourth Surgical Division of Bellevue 
Hospital It has been the custom to follow this type of case in our divisional 
fiacture clinic rather than in the regular out-patient department, so that 
when the case leaves the ward he remains under the observation of the 
surgeon originally attending him In this way, the surgeon in charge of the 
fiacture has the opportunity of caimg for his patient from the time of admis- 
sion to the hospital to the point of ultimate end-iesult Of the total number 
of Colles’ fiactures which were admitted to our wards we were able to 
follow 128 cases, or 68 per cent The lemaining patients after returning 
home were eithei caied foi by then private physicians or, if compensation 
cases, were taken over by the various insurance companies 

By the term Colles’ fracture is meant a fracture of the lower end of the 
ladius, within one and a half inches of the carpal joint surface, either with 
or without an accompanying fiacture of the ulnai styloid Impaction may 
or may not he present to a definite clegiee, though, if jiresent, may lesult in 
a shortening of the radius with an accompanying undue prominence of the 
lower end of the ulna The usual deformity is the cliaractenstic silvei-fork 
type, due to a postenoi displacement of the lower fiagment The so-called 
leverse Codes’ fractuie is occasionally seen, in which the lowei fragment of 
the radius is displaced anteriorly This fiacture is always caused by direct 
violence, usually from a fall on the outstretched hand 

Since the proper time to 1 educe any fiactuie is as soon as the patient is 
seen, as soon as the patient is admitted to the hospital. X-rays of the wrist, 
in both antero-posteiioi and lateral views, aie taken and the interne on duty 
then notifies the visiting surgeon on call The X-rays and the patient are 
then seen by the visiting surgeon and, if a reduction of the fracture is indi- 
cated, it is pioceeded with at once No case coming into the hospital in the 
evening is allowed to go uni educed until the following day 

Gas-oxygen is our anaesthetic of choice Ether is practically never neces- 
sary, as the total time of anaesthesia requiied is always short The use of i or 
2 per cent novocaine solution injected about the site of fiactuie as a local 
auccsthetic has been advocated quite enthusiasticalljf by some observers We 
hace used it in twelve instances with very satisfactory lesults There is, 
however, a potential dangei in its use, due to the possibility of introducing 
infection into the site of fracture Although this possibility is 1 emote if 
adequate piecautions are obseived, the use of gas-oxygen is so eminently 
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satisfactory that there is no reason for using any other form of anaesthesia 
when It IS available 

As soon as the patient is anaesthetized closed reduction of the fracture 
is accomplished If an}' impaction is present it is completely broken up 
before reducing the low er fragment \\ hen reduction is obtained w e im- 
mobihze the wrist and forearm with the hand m a position of moderate 
palmar flexion and ulnar denation The forearm should be in a position of 
mid-supination For immobilization we use anterior and posterior moulded 
sphnts, extending from the metacarpo-phalangeal joints to a point just below 
the elbow It is important that the splints should not include the fingers, 
because of the likelihood of resulting stiffness therein AVe insist upon actu e 
motion of the fingers beginning as soon as the patient has recovered from 
the anaesthesia and continuing throughout the period of immobilization 

As soon as the effect of the anaesthesia has w'orn off post-reduction 
X-ra}s are taken If these show that a satisf actor}- reduction has been 
obtained the patient is discharged from the hospital with instructions to 
return to the dmsional fracture clinic the following week All patients 
however are kept in the hospital for at least twenty-four hours follow'ing 
reduction so that any signs of constriction due to a tight application of the 
moulded plaster splints may be observed and corrected if present If the 
original reduction is not satis factor}*, a second attempt is made at once to 
improve the position Fortunately this is seldom necessar}* particularly if 
the first reduction is done short!} after the fracture has occurred and before 
swelling of the soft parts has taken place 

A certain number of cases do not recjuire reduction In these there exists 
only a simple crack through the bone with no displacement of the lower 
fragment no impaction and no tilting of the joint surface Here simple 
immobilization is all that is required 

There is a group of cases hov e\ er to w Inch I w ish to call attention 
This group IS composed of cases in which there is no posterior displacement 
of the lower fragment but in which there is a greater or lesser degree of 
.mpaction with a resulting shortening of the radius I have frequently seen 
such a case treated by simple immobilization without any attempt at breaking 
up the impaction and tiw'ing to restore the normal length to the radius We 
feel that this is a mistake All of these cases should be ansesthetized. the 
impaction broken up and an attempt made to restore the normal length to 
the radius If this is not done it leaies the patient with a marked prominence 
ot the lower end of the ulna and also with a prolonged period of disabilit}- 
due to recurring attacks of pain in the injured w-rist 

Another group of cases m which reduction is frequently overlooked and 
in which it should always be attempted are those m which again there is no 
gross displacement of the lower fragment but in which there is some posterior 
tilting of the joint surface of the radius If this is allowed to go uncor- 
rected, there w'lll be a consequent loss of some degree of flexion at the w'nst, 
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the amount lost depending upon the amount of tilting that has not been 
coi rected 

We consider the tieatment of epiphyseal separation of the lower end of 
the ladius in children the same as Colles’ fracture in the adult and as such 
It IS included m this series There are sixteen cases of epiphyseal separa- 
tion included herein 

As foi the period of immobilization, we believe m very early motion 
Our aveiage time of immobilization is from a week to ten days At the end 
of this time the splints aie removed and left otf, the foiearm is placed m a 
sling and active motion at the wrist, together with soaks in hot water twice a 
day and gentle massage once a day with olive oil, is begun After a few 
days of this loutine, the patient is lefeired to the department of occupational 
theiapy, wheie suitably giaduated exeicises are prescribed and super\ised 
In this way very early peisistent active motion in both wrist and fingers is 
obtained and if suitable reduction of the fractuie has been obtained originally, 
it IS not unusual for us to see oui cases wnth complete range of motion at the 
wiist and in the fingers within four w'ceks 

We realize that w^e aie somewhat radical in removing all immobilization 
wuthin ten days We do not claim that bony union has occuired m this 
space of time, hut the fact is that sufficiently firm fibrous union has occuried, 
making it extremely difficult to move the low'ei fragment even at the end of 
one week Anyone wdio has tiied to i educe a Colles’ fracture at the end of 
a w^eek 01 ten days wall he impiessed by this fact 

I have seen a number of cases in wdiich excellent i eduction w^as obtained 
hut the peiiod of immobilization w’as continued for three or foui wrecks, 
which lesulted in the patient’s requiiing three oi foui months to obtain any- 
thing like satisfactoiy motion at the wwist I feel suie that in these cases 
♦^he long period of disability was due to the wwist having been immobilized 
longer than w^as necessary Occasionally one sees a case in which comminu- 
tion of the lower fragment has occurred, and heie w^e aie inclined to 
mciease the period of immobilization to twm or two and a half w^eeks, but 
never longei In any fractuie wdiich is neai a joint, the sooner immobiliza- 
tion can be dispensed with and persistent active motion insisted upon, the 
quicker wnll adequate function he obtained Muscular atrophy is slight in 
this space of time I have seen cases in wdnch splints have been left on for 
SIX to eight w'eeks and even with good i eduction some of these cases never 
obtain satisfactory function 

I do not wash to appear too dogmatic relative to the above It is always 
true that it is the exception that proves the lule, and that occasionally one 
will see a case in which the lowei fragment, follownng a good reduction and 
immobilization for a w^eek or ten days, will subsequently slip out of position 
This, however, is so infrequent and the results from prolonged immobiliza- 
tion are so unfortunate that we cannot help the conclusion that the great 
majority of cases will be benefited immeasurably by shortening the usual 
period of immobilization Summarizing the after-care, active motion, pei- 
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sistently earned out by the patient, is b) far the most important The use of 
hot-water soaks at home together with light massage with olive oil helps to 
more quickly limber up the part and relie\e the stiffness Occupational 
therapy has been found to he of maximum help, particularly m the patient 
who might he inclined to neglect active motion if left to himself 

It has been our experience that passu e motion is of rery little value and 
may do a great deal of harm by causing displacement at the site of fracture 
and by further traumatizing soft parts that have already been severely 
traumatized at the time of fracture With active motion, however, these 
results cannot ensue, as the patient is constantly guided by the pain element 
Then again the muscles profit b}' active motion 

Occupational therapy has been greatly neglected in most hospitals and its 
\alue m the after-treatment of fracture cases of all types cannot be too greatly 
stressed We are impressed more and more of its usefulness m restoring 
function rapidly in fracture patients Occupational therapy, such as block- 
printing, wood-\\ orking, and certain foims of metal-working, is simpty a 
form of active motion in ^\hlch the patient’s attention is duerted from the 
injured part and directed towards some product that he is making, and by 
which, in so doing, he is persistently exercising his injured wrist Patients 
are urged to report to the occupational therapy clinic at least three times a 
week The work here is divided into hospital treatment and home exercises 
All treatments are graduated from light to vigorous exercises and measure- 
ments as to progress are made each week The home exercises are of value 
in presenting loss of motion during days betw^een hospital visits 

By the simple routine of the procedures used m the occupations employed, 
excellent results hase been obtained The patients become so interested in 
the object that they are making that they tend to forget the pain and soreness 
in the injured wTist 

We have been able to follow' 128 patients to the final end-result Of this 
number the total period of disability (from tbe time of injury until the 
patient svas able to return to his or her normal occupation) ranged from 
three weeks to fourteen weeks The average period of disability w'as seven 
weeks Of the epiphyseal separations m children, of wdnch there were six- 
teen, we were able to follow thirteen cases Here the average period of 
disability w'as four w'eeks The disability ranged from tw'O weeks to eight 
w eeks \ ery notable has been the rapidity w ith w'hich these children regain 
a complete range of motion in a very short period of time There has been 
no interference wuth subsequent growth of the radius m any of these cases 
There w'ere seventy-tw o w'omen and fifty-six men, and the ages according 
to decades were as follow'S 


10 to 20 
20 to 30 
30 to 40 
40 to 50 
50 to 60 
60 to 70 


30 patients 
13 patients 
13 patients 
35 patients 
25 patients 
12 patients 


33 
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Theie were no compensation cases in the al:)ove gioup Ihese always 
pass into the hands of the insurance companies as soon as the fiacture has 
been reduced and the patient discharged from the hospital ward I am quite 
sure that the average period of disability m a group of compensation cases 
would be considerably longei than it has been m non-compensation cases 
It IS human nature that it should be Again we note that where there is a 
possible lawsuit m the future, in cases where the injury has been caused, for 
instance, by the patient being struck by an automobile, the patient will com- 
plain of pain and disability for a much longer period of tune than the average 

In analyzing the end-results we have adopted the following method 
(l) Cases in which the end-result is over 90 per cent of normal from both 
the anatomical and functional standpoints are classed as excellent, ( 2 ) cases 
m which the end-result (anatomical and functional) is less than 90 per cent 
but more than 75 per cent are classed as satisealtory , and ( 3 ) cases in 
which the end-iesult is less than 75 pei cent are classed as poor 

It must be admitted that any method of classifying end-results in frac- 
tures IS aflected to some extent by the accuracy of those estimating the 
degree of anatomical and functional variation from the normal We have 
endeavored to err on the side of the poor lathei than the good For instance, 
if a patient has noimal function m all respects with complete range of motion 
m the wiist and fingeis and noimal grasping powei and no pain, but presents 
some abnormal degree of ulnar prominence anatomically, we have classified 
such a case only as satisfactory, even though from the standpoint of func- 
tion there is a 100 pei cent result 

According to this classification, seventy-two cases or 56 per cent may be 
classed as excellent, forty cases or 32 per cent as satisfactory and sixteen 
cases or 12 per cent as poor In other words, 88 pei cent of the cases ha%e 
obtained an end-result which is over 75 pei cent of normal, from both the 
anatomical and functional viewpoints Of the poor results, the commonest 
cause has been lack of cooperation on the part of the patient m carrying out 
the after-treatment Some of oui patients are of a A^ery ignorant type and 
as long as any pain is present it is A^ery difficult to get them to use active 
motion at all We have been veiy much impressed by the long period of 
disability in such cases Occasionally they never obtain good extension and 
flexion at the Avrist Unsatisfactory reduction has played a part in some of 
the poor results, but not to a very maiked degree It has been surprising 
to note the excellent functional results that some of the cases Avith unsatis- 
factory reduction have obtained AAdiere occupational therapy Avas started early 
and conscientiously carried out 
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PSEUDO-ARTHROSIS OF THE HIP FOLLOWING ACUTE 
INFECTION OF THE JOINT 

By William J Stewart, M D 

or Colombia, Mo 

mOM Tin niPMITMENT OP onTIlOPPOirS OP THE. ONU EBSITI 01 MlShOUUI 

The following case of pseudo-aithiosis after infectious arthritis of the 
hip IS reported for two leasons The fiist is that it lepiesents one of the 
unfoitunate occuiiences associated with the immunization against scarlet 
fever The second is that a quite satisfactoiy lesult has been obtained in an 



Fig I— Bone shelf foimed by head with marked sclerosis of shelf 
and neck of femur Definite pseudo arthrosis Ossification of capsule 
infeiiorh 

unusual manner after such a serious infection, using conseivative methods 
of tieatment 

Early in March, 1932, the patient, a fourteen-year-old boy, was given an inocula- 
tion against scarlet fever at his school A few days later he complained of malaise and 
vague pain m the left hip Two days after the onset of symptoms, the hip became much 
more painful, red and swollen and the patient was seriously ill with a high fever (104°- 
105 ) He was confined to bed at home for the following five months During this en- 
tire time the leg was allowed to assume a position of complete extension at hip and knee 
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(i8o degrees) and extreme outward rotation with no other treatment The hip became 
fixed in this position Late in August, 1932, the patient started walking on crutches He 
presented himself for examination at this clinic September 27, 1932 

Physical examination was essentially negative except for the extreme loss of weight 
and the condition of the left lower extremitj Wassermann and Kahn tests were nega- 
tive The hip was rigid and quite painful, in 180 degrees of extension, with the foot 
held in outward rotation of 80 degrees Flexion of about five to ten degrees was present 
at the hip Rontgen examination of the hip revealed the result of the infectious process, 
with mushrooming of the head, homogeneous density of the head, loss of cartilage space, 
no areas of absorption, and an open epiphyseal line The rather broad neck was felt 
to be due to position — external rotation 

Because the head was well defined in the rontgenogram and because some slight 
motion at the hip was detected, it was felt that complete bonj ankjlosis of the head had 
not taken place Accordinglv, daily ph> steal thcrapj and tank treatments were started 

Motion w’as gradually improved without exacerbation of the infectious process 
Rontgenogram one month later revealed the truth of the condition Flattening of the 
head m the acetabulum w'as demonstrated The epiphjseal line w’as even more clearly 
shown There was an area of absorption of the neck at the infero-mesial aspect, and 
there was increased density and bone sclerosis on the epiphyseal side of the line 
Fluoroscopic examination confirmed the fact that the motion was originating in the 
epiphyseal line and that the condition w’as simply a slipped epiphjsis that had not 
been permitted to unite 

Since motion was the desirable factor, manipulation, active and passive, was con- 
tinued Rontgenogram showed increased density of head and neck, pseudo-arthrosis 
through the epiphyseal line and some beginning ossification of the capsule At this time, 
flexion of twentv-five degrees, h> perextension of ten degrees and almost complete correc- 
tion of external rotation had been obtained with verj little pain on weight-bearing 

The last rontgen examination, December 22, 1932 (Fig i), showed still further bone 
sclerosis of the head, which projects from the ihum like a shelf, definite pseudo-arthrosis, 
ossification of the capsule inferiorh and no areas of absorption in head or neck Clini- 
cally, there is flexion forty degrees, hv perextension ten degrees, rotation thirtj degrees, 
no adduction Patient can sit almost completeb erect in a straight chair, walks with a 
moderate limp, and has absolutely no pain even after walking a mile and a half There 
IS still some atrophv of thigh and calf He wears a Thomas heel and uses a cane on 
slippery or ice-covered streets His improvement has been most gratifjmg and there is 
every reason to believe that it will progress well beyond the present point 


516 



TRANSACTIONS 

Ol THE 

NEW YORK SURGICAL SOCIETY 

STATED ilEETENG HELD APRIL 26 1933 
The President. Dr John* Douglas m the Chair 
COXGEXITAL CHOXDRODYSPLASIA 

Ds Russell H Patterson presented a man aged t«ent}-one years 
suffenng from unsighth and annoxing bony projections of ^anous parts 
of the body. Those that bother him most are located on the left eIbo\\ the 
nght knee'and right foot The head of the left radius protnides out under 
the skin being dislocated some two inches Bony prominences of \arymg 



Fig r — Hereaitc*^ aefo-ming: chondrodrsplasia iniohmg scaphoid ana first 
mstatcasal of the ngh‘ foot 

sizes are felt on tlie right third finger left clavicle left humerus, left 
radius- left ulna left fifth metacarpal, left fourth finger, right ilium 
nght femur nght tibia nglit foot medially left femur left tibia right 
radius^ The nght foreann measures three-quarters of an inch longer than 
tlie left foreann 

Films of the feet show an osteochondroma ansing from the proximal 
half of the first metatarsal on the nght (Fig i ) The same process is seen 
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in the upper thud of the left humeius The coitex is exjianded with forma- 
tion of definite exostosis in the legion of the greatei tulierosity The same 
process is seen m the upper third of the femora There is some spur forma- 
tion in the region of the lesser trochanter There is also a spur formation in 
the ascending portions of the pubic bones The same process is seen m the 
upper and lower thirds of the tibne and fibulae, and in the lower third of the 
femora (Fig 3 ) The spur formation in the lower medial portion of the 
lower third of the right femur is particularly marked There is extremely 
marked deformity of both bones of the forearms (Fig 2 ) There is a 
congenital dislocation of the left radius 

On January 18, 1929, the bony prominences causing the most symptoms 
were removed with sharp chisels so that these bones had somewhat their nor- 



Fig 2 — Hereditary deforminp: chondrod>s Fig 3 — Heredtt'ir> deformingr chondrod\s 

plasn ciusing marked deformity of the bones of pHsn iinohing cond\Ies of femora medial as 
the forearm ISote the head of the left radius pects of upper end of tibiae and shaft of right 
projecting under the skin fibula 

mal alignment Such bony prominences removed were on the lower third of 
the right femur medially and the first tarso-metatarsal region of the right 
foot Also two inches of the head of the left radius was removed The cortex 
of these tumors had either a cartilaginous appearance or a bony appearance 
The tumors were filled with cartilage or bony network about which was fat 
and mucmous-hke material They did not bleed very much The wounds 
healed by primary union and convalescence was uneventful 

At the date of presentation, Apiil 26, 1933, more than foui years later, 
the patient is free of symptoms and has not noticed further growth of 
tumors 

This case is representative of so-called multiple congenital osteochondro- 
mata or hereditary deforming chondrodysplasia It is usually described as 
congenital but such was not true in this case The disease is always present 
very early in life, but is usually not noticed until early adult life The 
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niciease in symptoms aftei the bony giowths have lemamed stationaiy m 
si7e foi a penocl of yeais is suggestive of malignancy Malignancy occiiis 
m the foim of bone saicoma bnt snch cases aie extiemely laie Jeck le- 
poited a case m June, 1929, m which theie was malignant degeneiation of 
one of these tiimois of the pelvis with invasion of the bladdei Theie is 
a tendency to hilateial symmetiical involvement Theie is a maiked dis- 
tortion of some of the bones dining giowth, paiticulaily about the ulna and 
ladnis Involvement of almost eveiy bone m the body has been lepoited, 
though the skull is usually fiee Bones aie usually involved about the 
epiphyseal ends although at tunes the shaft is also involved Honeij has 
lepoited changes in calcium metabolism IMcCallum desciibes the pathology 
as follows 

Normal cartilage is not vasculai and depends foi its nutrition upon the absoiption 
of fluid from the vessels of the perichondiium, no great bulk of it can maintain itself 
alive But in caitilagmous tumois the tissue is m small districts and well supplied with 
nourishment from abundant blood-vessels wdiich accompany its fibrous stioma Blood- 
vessels sometimes grow into the caitilage as in noi mal endochondral ossification and 
conveit it into hone, so that the chondroma eventually becomes a kind of osteoma 
Usually a lavei of caitilage leinams ovei the surface The calcification mav occur 
in patches, 01 softening and cysts mav form The tumois may aiisc from congenital 
misplaced cartilage (Viichow) 01 from pciiosteum or endosteum foimmg cartilage and 
then bone 

Du Frank E Adair said that a ceitam pio]3oition of these cases be- 
come malignant and it is difficult to know when this will occui They aie 
accompanied by sudden giowth and m tiying to find out if they aie malignant 
It is necessai}^ to make a huge section thiough the peiipheiy towaid the base 

SARCOMA OF THE THYROID 

Doctor Patterson juesented a man, foity-oue yeais of age, who foi 
eighteen yeais had had swelling m his neck, which caused no symptoms 
until the last thiee months dm mg which tune he has felt piessuie m his 
tin oat, some change in his voice, and slight difficulty in swallowing Fie 
was admitted to Bellevue Hospital March 27, 1933, with a veiy haid fixed 
tuinoi, appaiently involving the whole of the thyioid gland, extending acioss 
the tiachea, avei aging some two and one-half inches in bieadth Theie 
are no legional palpable nodes Laiyngoscopical examination shows no in- 
volvement of the laiynx though the tiachea is definitely displaced to the 
light side X-iays of the lungs showed a deviation of the tiachea to the 
light Extensive infiltiation at the loots of both lungs Dense fibrosis of 
the light lowei lobe Model ate mteistitial changes and fibiosis m the lowei 
lobe of the left lung Lowei poition of the right thoiax is slightly col- 
lapsed 

Opoatwii — Apiil 4, 1933, anaesthesia consisted of 75 milhgiams of 
aveitin pei kilo 01 3 8 cubic centiineti es, the patient weighing 123 pounds A 
small amount of i pei cent piocaiue was used as a local infiltration Usual 
exposuie of the thyioid gland made A veiy firm tiimoi, buttle, veiy ul- 
timately attached to the tiachea, extending out thiough ca])sule and involv- 
ing the tajic muscles on the left side of the neck The isthmus was equally 
as laige as the light and left lobes Small ebunks of tissue were enucleated 
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There was a grayish watery fluid that could be squeezed from these friable 
pieces of tumor tissue Paits of the tumor were broken down into small 
caseous areas resembling tuberculosis The tape muscles were infiltrated, 
the infiltration resembling that seen m broken-down luetic nodes of the neck 
The condition at the time was thought to be of chronic inflammatory nature, 
perhaps tuberculosis Four-fifths of the gland and tumor area was removed 
There unquestionably was tumor tissue left The wound was closed in 
the usual mannei with a mid-hne dram The wound healed rapidly 

Temperature after operation went up as high as 103^4° , pulse 125 Both 
were normal by the twelfth post-operative day Reaction after operation 
was not marked Aftei the opeiation the patient was given three drops of 
Lugol’s solution three times a day On the seventh post-operative day 
X-ray radiation was begun but infiltiation of the neck has progressed rapidly 
and unfavorably since the operation The patient cannot swallow as well 
and his voice is moie changed Symptomatically he is fairly comfortable 



Fig 4 — Sirconn of thjioid Rledium power pliotomicrogriph Note spindle 
cell arrangement, few gnnt cells numerous mitotic figures 


Culture taken from the substance of the tissue showed at the time of 
operation pure staphylococcus aureus Histological sections (Fig 4) have 
been diagnosed by Di Douglas Symmeis of Bellevue Hospital as spindle- 
cell sarcoma These sections show a very malignant tumor There are 
quantities of mitotic figuies There are many scattered giant-cells which 
may be tumor cells 01 they may be leaction to the neciosis of the tumor, 
foreign body giant-cells The type cell is a spindle cell There is a matrix 
instead of a stroma indicating that the tumor is of the connective-tissue 
01 igin 

Proved cases of saicoma of the thyroid gland aie exceedingly rare, and 
the diagnosis m this case seems to be fairly certain There are only two other 
cases (1917 and 1923) reported in the pathological files of Bellevue Hospital 
There are forty-six cases of carcinoma recorded 

Dr Arthur S McQuillan considered that this case illustrated veiy 
well several features which othei obseivers have noted about these tumors 
Their rarity is notewoithy and no doubt even more than present accounts 
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indicate if the theoiy is tine that sarcomata have tine oiigm in the thyioid 
gland aie yet to be seen, these so-called thyioid saicomata being invasions 
01 metastases fiom extiinsic soiiices Doctoi Ewing and his co-woikeis 
at the Geneial Memoiial Hospital are inclined to believe that tine thyioid 
saicomata do not exist 

The single case of saicoma in Doctor McQuillan’s senes, one of the three 
mentioned by Doctoi Patteison at Bellevue Hospital, would seem in a way 
to heal out this theor}’’, for m this case the tumor involved the light lateial 
neck stiuctuies as well as the thyioid gland Doctor Rogeis recently en- 
counteied an only case m his senes This was missed at the time of 
opeiation when the clinical and pathological diagnosis of the thyioid tumoi 
was thyioid adenoma It was only when the patient letuined thiee months 
latei with liver and inguinal lymph-node involvement that the original diag- 
nosis was collected, as reexamination of the thyroid tumor levealed a small 
aiea of saicoma It is not impossible foi this to have been an invasion oi 
a metastasis since saicomata usually invade through the blood-stieam, so 
gieat IS the vascular avenue of appioach to the thyioid gland, so fiequently 
does the blood filtei thiough this gland 

Ho^^evel many obseivers believe in the tiue thyioid oiigin of saicomata, 
theie IS still much confusion legaiding the classification of these tumoi s 
Pathologists talk about small lound-cell carcinoma giant-cell caicinoma 
and saico-caicinoma These teims aie confusing and one is inclined to agiee 
with Doctoi Giaham, of the Cleveland Clinic, who attaches moie significance 
to the clinical course and behavioi of these malignant tumoi s of the thyioid 
than to then micioscopical structuial appeal ance 

Doctoi Pattei son had emphasized the high basal metabolic i ate, and symp- 
toms of hy pel th} 1 oidism These have been fiequently noted by other ob- 
seiveis as well as a use m tempeiatuie 

As demonstrated by Doctoi Patterson’s case and others these saicomata 
of the thyroid aie engiafted upon a long-standing adenoma and occui m 
middle and late life This is at vaiiance with saicomata occurring elsewheie 
All agree that these tumors are fast-gi owing, invaiiably fatal and the cures 
by suigeiy aie purely accidental 

ANTERIOR DISLOCATION KNEE-JOINT 

Doctor Patterson presented a man, foity-six years of age, who was 
admitted to Bellevue Hospital Maich 13, 1933 On the day of admission he 
had fallen down ten steps m a subway station injuimg his left knee Pie 
was a laige, healthy, stiong man His left knee was painful, swollen, and 
theie was marked relaxation of the quadriceps The bony condyles of the 
femui could be felt low m the popliteal space The left foot was inverted 
X-iays showed a maiked dislocation at the left knee-joint The condjles 
of the femur weie in the popliteal space behind the head of the tibia 
(Fig 5) 

Under gas-oxygen ansesthesia the left thigh was flexed to a light angle 
A sheet was placed aiound it and tied to the head of the bed Ti action was 
then applied to the left foot, pulling the tibia foiwaid and downwaid (in 
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flexion) ofif the antenor surface of the condyles of the left femur The left 
low er extremity was put in a Thomas splint with slight skin traction Eight 
hours later a circular plaster-of-Paris bandage was applied from the left groin 
dowm including the left foot, the knee being flexed some fifteen degrees At 
the end of three w^eeks the plaster-of-Paris bandage was removed The left 
knee w'as found to be one and one-half inches larger than the right knee 
There was a complete toe-drop Patient was fitted with a Thomas ambulatory 
splint and physical therapy w^as begun Four months after the accident the 
patient could flex the knee to a right angle Complete extension was possible 
but the toe-drop had not improved There w^as no abnormal lateral mobility 



Fig s — Complete anterior dislocation of left knee joint Lateral \ie\\ 

present m the left knee A neurological note of November 6, 1930, one and 
one-half years after the accident, w^as as follow^s 

This patient had a mild residual left foot drop and sensorj hyperesthesia Im- 
proving 111 the last one and one-half jears Believe it was a case of pressure neuritis 
of the left perineal with the result of palsy Do not think nerve was severed No 
atroph3'^ and extent of sensorv change is against this 

About the same condition of the foot exists today There is normal flexion 
of the knee-joint, no abnormal lateral motion, extension normal, excellent 
function — no biace 

This condition is a very uncommon accident, being the only one the 
speaker knew' of on the Cornell division at Bellevue Hospital during his thir- 
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teen wears’ service The condition has alva3's attracted the attention of the 
medical profession Astley Cooper in 1832 described tvo cases of dislocation 
of the knee — one ^\ as m the year 1802 and the other in 1806 The dislocations 
are divided according to the direction in vhich the tibia is displaced The 
anterior dislocations constitute about half of those recorded The injur} 
most often occurs by h} perextension of the knee Stimson speaks of three 
cases where both knees vere dislocated Several of the old books speak of 
amputations necessitated h} injur}' to the popliteal vessels 

In this case the crucial ligaments must have been completely dnided and 
the posterior ligaments of the knee-joint \\ ere probabl} detached along with the 
periosteum — somewhat as if one had performed a posterior capsulotom } — yet 
the stabiht} in the knee is remarkable 

Dr John J ^Ioorhead said that complete dislocations of the anterior 
form are rare wuth no resultant damage to the crucial ligaments Apparently 
the effects of crucial ligament injury has been OAerstressed in respect to knee- 
joint trauma In most of the cases definite e\idence of crucial injur} is lack- 
ing The secret of success in the management of this case w as the promptness 
w ith wdiich reduction w as accomplished 

EPITHELIOMA OF LEG 

Dr John H Garlock presented a man, fift} -eight years of age, who w'as 
admitted to the second surgical dnision of the New Tork Hospital September 
29, 1931, with the following histor} 

Two and a half }ears before, he accidentl} bumped the left shin against 
an object The leg became swollen and discolored The injury finally healed, 
after the application of numerous home remedies, leaving a noticeable thick- 
ening of the skin over the front of the upper leg About one month later, 
a warty excrescence appeared in the centre of the thickened skin This the 
patient removed himself with a knife Bleeding was profuse following this 
operation The resulting wound failed to heal and grew slowly larger and 
larger during the following two and a half }ears For four or fi^e w'eeks 
before admission to the hospital, the tumor mass had growm quite rapidly 
(Fig I ) 

Examination showed a large, irregular, o\al cauliflow^er, fungatmg sur- 
face tumor situated just below" the left knee on the anterior aspect of the leg 
It measured seven by ten centimetres The surrounding skin w'as thin, 
shiny, and discolored The lesion itself w"as tender to touch and w"as covered 
with foul-smelling discharge It was freely mobile on the deeper structures, 
except o-\er the region of the tibial tubercle, to w"hich it seemed firmly at- 
tached Three small nodes w ere felt in the left groin The rest of the ex- 
amination w as negative The liver w as not enlarged, and the chest w as clear 
X-rays of the various long bones were negatne, except for the left tibia, 
which showed an irregularity at the le\el of the tibial tubercle The Kline 
test w"as four plus A biopsy taken from the edge of the lesion, on October i, 
disclosed a squamous-celled carcinoma October 3 the lymph-nodes were re- 
mo\ed from the left groin, wEich, upon pathological examination, failed to 
disclose metastases 

The surface of the tumor w"as cleansed with daily dressings of Dakin so- 
^tion October 15 the entire mass was excised with the electric cutting knife 
The lesion was outlined by an incision three-quarters of an inch aw'a} from 
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Its edge It was found to be intimately adherent to the tihial tubercle The 
latter structure was removed with the giowth m one piece The resulting 
defect was treated subsequently by the Carrel-Dakm method and was covered 
by a pedicled flap swing from the opposite thigh (Fig 2 ) The graft took 
without incident, and all wounds healed rapidly (Fig 3 ) The patient was 
discharged Januar}’^ 27, 1932 He has been well ever since There is no evi- 
dence of a recurrence The skin over the front of the knee is soft and 
pliable, and motion m the knee-joint is normal 

Tins patient is presented because of the enormous size of the epithelioma 
and its attachment to the tibia The speaker called attention to the value 
of pedicled flaps m covering defects over parts of the body exposed to con- 



Fig I — Appearance of lesion upon admission to hospital 


stant trauma, and needing a covering of greater thickness and durability than 
can be ofteied by the use of Thiersch or spht-thickness grafts 

Dr George H Semken stated that Doctor Garlock’s case could be dis- 
cussed from two standpoints — one, that of the carcinoma, the other, that of 
the reparative procedure 

It IS not probable that the trauma directly caused the caicmoma, but this 
patient probably had an unnoticed epithelial papilloma at that site, which was 
stimulated to a more active growth by the trauma and became the prominent 
wart This, in turn, became more intensively activated m growth by the 
kmfe-cut made by the patient , and somewhere m this course, the carcinoma- 
tous addition occuired 
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The regional K'mph-nodes in this instance were removed as the first step 
m the procedure and the priinarr' cancer was excised at a later date From 
the cancer vie\\ point this order should have been rei ersed Since it is under- 
stood that cancer cells from the primarr' tumor find their \\ ay \ la the lymphatic 
vessels into the lymph-nodes the primarv' removal of the lymph-nodes alone 
lear es a car itr' r\ ith a raw surface into v hich the hanphatic vessels discharge 
Ivmph that may contain cancer cells Cancer implantation is thus produced 
on an ideal surface for a cancer graft It is safer, therefore to defer the 
remoral of the regional lymph-nodes until after the excision of the pnmar)^ 



Tig r Fig 3 

Fig 2 — Method of ‘Valtzing” fiap from anteno" aspect of -ignt thigh to point of attachment on the 
inner sioe of left thigh, p-eparato-'. to covering of de-ect in front of hnee 
Fig 3 — Phoiog-aph of end result tvo '.ears afte- operation Scar ma-king the donor site of the tubed 

flap vnich covered the defect is indicated 

cancer so that it is the last step of one operation or is done at a later date 
The remoral of the Ir-mph-nodes at a later date has the advantage of giving 
the Ir-mphatic ressels (at least theoretically) time to discharge the contained 
cancer cells, if any into the lymph-nodes , and tends thus to increase the cer- 
taintr' of the cancer remor al 

Doctor Garlock s method of repairing the large defect on the leg rr ith a 
tubular skin flap transplant from the other thigh has been ingenious and suc- 
cessful but it has necessitated a long period of treatment It is simpler, in 
these cases to do the cancer excision and the reparative procedure at one 
operation As the first step the ulcerated cancer surface is lightl}' cauterized 
to prcAent viable cancer cells from being rubbed off and reimplanted in the 
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wound during the excision The cancer is then removed by the usual method 
of surgical excision rather than with the endotherm knife, and the resultant 
defect IS covered with a sliding flap taken from the adjacent region In cases 
like the present one, this flap could be taken from the inner surface of the 
leg, with the pedicle at the knee If the area of excision is too wide to be 
covered by the available flap, the flap is laid across the area of greatest mo- 
tion or stress, and the remaining raw^ surfaces above or below the flap are 
covered with an immediate Thiersch graft The defect at the site from which 
the flap w'as taken is nanow^ed with sutures about the margin, and the re- 
maining raw surface is covered with a primary Thiersch graft also The 
aftei-care is simple and the period of hospitalization is short 

RECONSTRUCTION OF LOWER LIP, CHIN AND NECK FOR BURN 

CONTRACTURE 

Doctor Garlock presented a girl of fourteen, wdro was admitted to the 
second surgical division of the New York Hospital July 28, 1931 

At the age of eight she sustained severe burns due to hot water, involving 
the neck, chest, and left axilla The burns healed, and produced a severe 
contracture, involving especially the neck and low^er hp Six months later, 
an attempt w'as made to correct this contracture, but the lesult w'as unsatis- 
factory The patient, although fourteen years of age, has the mentality of 
of SIX- or seven-year-old child Because of this, the procedures that were con- 
templated had to take into consideration the fact that there wmuld be no co- 
operation on the part of the patient 

Examination show'^ed a cicatiicial contraction of the neck, more marked on 
the left side, resulting m a marked ectropion of the low'er hp with constant 
drooling of saliva (Fig 4 ) The skin on the back w'as scarred superficially 
in larious legions 

July 30, 1931, a flap of skin measuring ten by three inches, was outlined 
on the back, extending from the mid-hne opposite the first thoracic vertebra 
dow'mvards and to the left This w'as fashioned into a tube The remaining 
skin edges on the cliest w^all w^ere undermined and approximated beneath the 
flap These wmunds healed by primary union, and the patient w^as discharged 
from the hospital 

The second stage was performed October 24, 1931 (Fig 5 ) An area 
measuring five by three and one-half inches, w^as marked out on the chest 
wall, extending fiom the distal extremity of the original tubed flap but re- 
maining attached to it This flap was lifted from the underlying muscle 
and w^as immediately replaced and sutured in its original bed The purpose 
of this procedure w'as to permit an adequate blood supply through the tubed 
flap before complete separation from the chest wall 

The next operation was done November 4, 1931 The rectangular flap 
w^as again lifted from the chest w'all, and was extended distally for another 
inch and a half The incision was then rounded for an inch and a half on 
each side, thus beginning the cutting through of the last attachment to the 
chest wall The flap was separated off from the underlying chest w^all all 
around except for the attachment of an area about tw'o and a half inches in 
length After contiol of bleeding, the flap was replaced in its bed and sutured 

November 16, 1931, the fourth stage was performed The previously out- 
lined rectangular flap was dissected free from the underlying structures on 
all sides, and separated free from the chest w'all Its nutrition w as excellent 
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and actively bleeding vessels were found down to its distal end The remain- 
ing raw area on the chest wall was covered with Thiersch grafts taken fiom 
both thighs The patient was then turned about The contracting scar on 
the left side of the neck was excised from the anterioi border of the trapezius 
muscle to the mid-line of the neck and from the ramus of the mandible down 
to the clavicle This defect corresponded to the size of the skin flap at the 
end of the tubed flap The flap was then laid into the defect and sutured 
into place Dead space was obliterated by placing interrupted sutui es of plain 
catgut between the under surface of the flap and the neck wound A zero- 
form ointment dressing and piessure bandage were applied The part was 
immobilized in a plaster case which included the head, neck, and thoiax with 
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Fig 4 — Appearance of patient before operati\e 
correction 


Fig S — Photograph of patient after second 
operation Tubed flap has been raised The second 
operation consisted of the raising of a quadrilateral 
flap as indicated in the photograph 


both arms by the side In order to pi event any form of pressure on the 
tubed flap, a specially devised cradle was placed over it underneath the plaster 
cast The flap healed by primary union and the cast was lemoved on the 
twelfth post-operative day The patient was discharged from the hospital 
She was readmitted April 7, 1932 On April 25, the fifth stage was done 
(Fig 6 ) In order to correct a contracture which was taking place in the 
mid-line of the neck, a “Z” plastic was done at this site This immediately 
eliminated the vertical scar in the middle of the neck and permitted com- 
plete extension of the head At the same time the posterior extremity of the 
original tubed flap was cut across transversely The tube was opened along 
its original suture line posteriorly for half the length of the tube This 
formed a flat piece of skin and subcutaneous tissues measuring about one 
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and three-quai ter inches tiansversely, and two and a half inches longitudinall} 
The blood supply was excellent The scar along the left side of the lower hp 
and chin was then excised so as to coriect the ectropion of the hp The 
opened-up part of the tubed flap was then laid into this defect and sutured 
into place Zeioform ointment pressure dressing was then applied The head, 
deviated slight to the left, and neck, were then immobilized m a plaster case 
Another stage in the plastic rejDair was done May i8, 1932 At this time 
the lemaining pedicle of the oiiginal tubular flap, which was situated on the 
lateral aspect of the neck, was dnuded transversely, and the defect m the neck 
at this point was closed with horsehair stitches This part of the tubed flap 
was then opened up along its original suture line for a distance of about an 
inch Excess subcutaneous fat was removed The scar just below the ver- 



Fig 6 — Appearance of the patient foUowingr the 
fifth operation Posterior e\tremit> of the originnl 
tubed flap has been duided and this end of the tube 
inserted into a defect in the chin following excision 
of more scar 



Fig 7 (Case II ) — Photograph of patient about 
SIX months after final operation 


milion border of the lower hp was then excised, leaving a defect measuring 
one inch long and one and a half inches wide The edges of the defect weie 
undermined and the remainder of the flap turned upon itself and inserted 
into this defect The size of the flap at this point was somewhat larger than 
the defect which it co\ered m order to compensate for expected future con- 
traction Primary union took place June 4, 1932, the final operation was 
performed and consisted in excision of the 1 emainder of the tubed flap and re- 
adjusting of the remaining wound edges so as to produce an even contour of 
the chin and adjacent lower hp 

These various proceduies have resulted in a well-shaped chin, a stiaight 
mouth, and a noimal neck outline (Fig 7 ) The skin is soft and pliable, 
and resembles closely the texture of the skin of the face and neck 
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Doctor Garlock presented a second case in the person of a woman, aged 
thirty-six years, who was first admitted to the second surgical division of the 
New York Hospital December 13, 1931 Thiity years before, at the age of 
SIX, she had been severely burned at an open-grate fire The burns involved 
the face, chin, neck and hands Healing finally took place with defoimmg 
scars, resulting in a marked ectropion of the lowei hp, scarring of the neck 
and chin, producing loss of the normal contoui of these stiuctures, ectropion 
of the right upper eyelid which prevented closure of the lids, and an opacity 
of the right cornea 

When admitted to the hospital there was an absence of the outer three- 
quarters of the light eyebrow The light upper eyelid was scarred and con- 
tracted to such a degree as to prevent closure of the eyelids There was a 




( 

L i . 

Fig 8 Fig 9 

Fig 8 — Appearance of patient before operative correction There is a dense scai e\tendin(r from 
the vermilion border of the lower lip to the manubrium, and involvinR the chin and neck and later il 
aspects of the face There is a complete ectropion of the lower lip Ihc ectropion in the right lower 
lid and the loss of most of the right upper eyebrow is indicated 

Fi( 9 — Final result after numerous operations described in the text The transplanted skin is 
soft and pliable, and the contour of the neck and chin has been restored The change in the appearance 
of the right upper eyelid following transplantation of a split thickness skin graft is evident 


small opacity of the cornea There were thickened pitted scars involving 
the chin and neck The lower hp was everted to such an extent as to bung to 
view the lower teeth and gum The vermilion border was attached to the 
border of the chin There was an absence of the normal contour of the neck 
and chin due to extensive scarring which also pi evented extension of the 
head (Fig 8 ) 

Decembei 16, 1931, the fiist stage was peifoimed by the formation of a 
tube fiom tbe skin of the back The lemainmg skin edges were undermined 
and appioximated beneath the flap 

April 17 1932, the second stage was peifoimed, consisting of the out- 
lining of a flap, four by six inches, continuous with the distal extremitv of 
the tubulai flap This was lifted fiom the chest wall except at its distal at- 

529 



NEW YORK SURGICAL SOCIETY 


tachment It was then immediately replaced and sutured in its bed On 
May 2, 1932, the flap was again raised as at the previous operation, but was 
extended for another inch and curved around at its distal extremity until it 
lemained attached to the chest wall by one inch of skin and subcutaneous 
tissue It was then resutured into its original bed The object of these two 
operations was to permit of the formation of an adequate blood supply through 
the original tubed flap 

May 23, 1932, the fouith-stage operation was performed The quadrilateral 
flap which had been lifted on the two pievious occasions, and which was 
continuous with the distal extremity of the original tubed flap, was completely 
lifted fiom the chest wall after incision through the original suture line A 
considerable amount of subcutaneous fat was removed from its under surface 
Viability to this flap seemed excellent, and numerous actively bleeding vessels 
weie found as fai as its distal extiemity The defect on the chest wall thus 
produced was closed by a plastic undermining so as to produce an H-shaped 
scar The field of opeiation was then changed and the patient placed upon 
her back The entiie scar over the front of the chin below the hp and in- 
cluding a laige pait of the neck was completely excised This permitted the 
lower hp to lesume its normal position All the subcutaneous fat was re- 
moved from this area The defect measured four by six inches The original 
tubed flap was swung ai ound the neck, and the quadrilateral flap inserted into 
the chin and neck defect Piecautions were taken to obliterate dead space, 
and the skin edges approximated with horsehaii stitches Because of the 
laxity of the tubed flap, and the excellent cooperation of the patient, no re- 
tentive appaiatus was necessary Healing took place by pi unary union without 
neciosis of any pait of the flap 

June 30, 1932, the proximal attachment of the original tubed flap in the 
legion of the left shoulder was divided The tube was opened along its 
original sutuie line foi a thud of its distance, and conveited into a flat section 
of skin and subcutaneous tissues An area of scai tissue was excised from 
the right side of the chin and adjacent neck The tubed flap was then turned 
upon itself and its opened-up distal end was accurately fitted into the newly 
created defect on the right side of the chin Healing took place by primary 
union 

July 19, 1932, the oiiginal distal attachment of the tubed graft to the 
quadiilateral flap was cut acioss on the left side of the neck The remaining 
wound was repaired This end of the tube Avas then opened up along its 
oiigmal suture line so as to form a flat piece of skin measuring thiee by two 
and a half inches This was used to leplace a seal at the base of the neck 
which Avas excised It Avas sutui ed into this ncAvly created defect, and healed 
by pi unary union 

August 18, 1932, that pait of the tubed flap Avhich AAas attached to the 
right side of the chin June ■^o AA’^as divided The excess fat Avas remoA’^ed and 
the Avound was repaiied The lemainder of the tube Avas then used to fill a 
defect folloAving excision of a scai markins: the distal extremity of the original 
rectangular flap All these Avounds healed by primary union 

In the folloAving feAV months, it AA^as noted that a veitical ridije of scar 
tissue Avas forming near the centie of the neck preA^enting full extension of 
the head and producing a slisjht ertiopion of the light side of the loAver ho 
To coirect this defolmltA^ a “Z” plastic AA^as pei formed Januaiy S, Tq33. "'ith 
extensiA'e undei mining of the tAvo flaps of the “Z ” The flajis Aveie transoosed 
and sutui ed into place Avith fine horsehair PiimarA'^ union resulted Theie 
AA>-as no sloughing of the tips of the flaps The iidged scai Avas thus com- 
pletely obliterated 
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Febiuary 15, 1933, the entire scar of the right upper eyelid was excised, 
extending from almost the hd margin to the region of the eyebrow Scar 
tissue strands were found extending into the substance of the orbicularis 
muscle A spht-thickness graft was then taken from the inner side of the 
left arm and placed over a mold of dental compound This was sutured in 
such a way as to evert the upper eyelid The first dressing was done on the 
eighth post-operative day, and it was found that the graft had taken com- 
pletely 

The final operation was pei formed on March 23, 1933, at which time a 
full-thickness skin graft taken from the temple region of the scalp was ni- 
sei ted into a defect created in the right eyebrow region in order to replace 
the lost eyebi ow This graft took without incident 

These vaiious procedures have resulted in a normal contour of the chin 



Fig 10 — Close up photograph of upper eyelid showing the return of skin wrinkling The 

growth of hair in the new eyebrow has not reached its full extent 


and neck, and a reposition of the lower hp to its normal state (Fig 9 ) 
The various scars on the chin and neck have been so placed that, should they 
contiact, no defoimity will result The new skin is soft and pliable and 
appioaches the texture and appeal ance of the skin of the rest of the face 
The light upper eyelid is soft and pliable, and of sufficient length to permit 
closuie of the lids The new eyebrow is growing hair which, in the future, 
will lequire trimming (Fig 10 ) 

These two cases were piesented to illustrate a method for coveiing the 
chin and neck with normal skin for the coriection of cicatricial contiactuies 
following bums Of course, numerous operations are necessary, but success 
is assuied with the exercise of care in obtaining adequate blood supply of 
the vaiious flaps The full-thickness skin graft can be used to cover such 
defects, but because of the uneven contour of the aiea involved and the neces- 
saiy motion of the ciicoid caitilage during the act of deglutition a successful 
take” becomes highly problematic A split-thickness graft can also be used 
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m this situation, as recently advocated by Blair However, the 40 to 50 per 
cent contraction which takes place in these grafts subsequently, and the change 
in appearance of the grafted skin, are serious objections to its use in this situa- 
tion 

ACTINOMYCOSIS OF TRANSVERSE MESOCOLON AND GREAT OMENTUM 

Doctor Garlock presented a woman, fifty-seven years of age, who was 
first seen November 15, 1928, at which time she presented a severe exophthal- 
mic goitre of four years’ duration The basal metabolic rate was -f 83 
per cent After preliminary preparation with Lugol’s solution, rest in bed, 
etc , a subtotal thyroidectomy was performed December 13, 1928 Following 
this, she gained thirty pounds m weight and was clinically well She was seen 
again October 2, 1929, at which time she complained of indigestion and dis- 
tress in the lower abdomen, of five weeks’ duration She belched considerably 
and had lost six pounds m weight A large mass was detectable in the lower 
abdomen below the umbilicus, approximately in the mid-line It was slightly 
tender, firm, and somewhat movable The tumor seemed to be connected 
with the uterus October 10, 1929, a lower light lectus incision was made 



Fig II ■ — Gross and microscopic pictures of excised specimen The mijor portion of the pathologj 
was located in the great omentum immediately attached to the tians\crse colon Microscopic section 
shows the characteristic ra> fungus 


The tumor was about six inches in diameter and situated in the great omen- 
tum immediately attached to the transverse colon (Fig ii ) It was red- 
dish-blue in color, and presented a necrotic area on its anterior surface The 
parietal peritoneum was markedly thickened for about two inches on each 
side of the incision There were no palpably enlarged lymph-nodes and the 
liver was negative It was difficult to tell whethei the mass arose from the 
bowel wall 01 from without the bowel Under the supposition that the tumor 
was a carcinoma, the transverse colon was resected The ends of the divided 
bowel were inverted and a side-to-side three-layer anastomosis performed 
The thickened parietal peritoneum was excised as far as possible and the 
wound closed after placing two cigaiette drams at the lower angle Path- 
ological report of the excised specimen states that it consisted of transverse 
colon, seventeen centimetres in length with attached mesocolon and omentum 
Colon IS normal The pathology is located in the mesentery There is a 
diffuse inflammatory process extending iriegularly through the fat m all 
directions, forming variable sized pockets filled with broken-down tissue 
Some of this resembles pus, some necrotic fat In some, haemorrhage has 
occurred No mesentenc thiombosis could be found The general appear- 
ance IS not suggestive of tumor No communication with the gut is demon- 
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strable The microscopical examination disclosed the presence of colonies 
ot organisms resembling actinomycosis Follo\Mng operation, the blood sugar 
rose to 210 per cent i'his was controlled uith insulin and diet, so that after 
ten da}s, the blood sugar uas 159 per cent She left the hospital No^ ember 
I, 1929, with the -wound completely healed 

She was readmitted to the hospital Novanber 21 1929, with the histor}* 
that pain had de\ eloped m the epigastrium and that she had noted a firm mass 
in this area Examination revealed the presence of a mass m the right upper 
quadrant It was somewhat tender and firm, and felt fixed 

November 22, 1929, the tumor was exposed by an upper right rectus in- 
cision The mass was two inches above the upper limits of the former in- 
cision The parietal peritoneum w as somewdiat thickened and densely adherent 
to the large bowel In the upper half of the incision the peritoneum was 
freed and the abdomen was found filled with adhesions Along the course 
of the falciform ligament near the surface of the Iner was situated the mass 
Gentle manipulation re-v ealed an abscess containing twm ounces of thick yel- 
low odorless pus A biops\ w as taken from the w alls of the abscess cavity 
and cultures of the pus w ere made Two cigarette drams w ere inserted and 
the wound was closed loosely m layers Pathological examination of the 
biopsy specimen failed to disclose actmom^xosis There was a dense poly- 
nuclear leucocytic infiltration The cultures show ed no grow th 

Post-operatn eh', the wxund was irrigated with 25 per cent potassium 
iodide solution daily 10 cubic centimetres being left m the wound During 
the patients sta} m the hospital, she recened fourteen injections of sodium 
iodide intravenously, fifteen grains at each dose She was also given large 
doses of potassium iodide by mouth Following discharge from the hospital 
twelve more injections of sodium iodide were given A tube was kept m the 
sinus until the first part of August. 1930 Following its remo^al, the sinus 
closed almost overnight In addition, six deep X-ray treatments were ad- 
ministered following her discharge from the hospital 

At the present time she is perfectly w ell, her bow els move regularly, she 
IS doing her regular w ork, and has gained thirt}^ pounds in weight Examina- 
tion showx both incisions to be firmly healed There is no palpable mass or 
thickening an}mhere in the abdomen 

This case is presented as one of actinomycosis of the transverse mesocolon 
and great omentum ha^■lng its origin from the transverse colon The sec- 
ondary abscess probabl}’^ was secondary to leakage from the suture line after 
the intestinal resection The administration of large doses of iodides, both 
by vein and by mouth, and the course of deep X-ray therapy were probabi) 
important factors m the recover}’- of this patient 

CARCINOMA OF TONSIL 

Dr Carl Eggers presented a man, fift} -eight years of age who was ad- 
mitted to the Lenox Hill Hospital, June 6 1929 on account of a sw elling in 
his throat which he had noticed ten dajs before There had been discomfort 
but no pain and no difficult}’- m swallowing 

He had complained of dyspnoea on exertion for ten years, precordial pain 
with radiation into the left arm for three years, and swelling of the feet for 
several days He wxighed 129 pounds and he did not look sick General 
examination showed moderate hypertension wuth a blood-pressure of 160/90, 
slight enlargement of the heart to the left, w ith a systolic murmur at the apex 
and base The urine showed a trace of albumen wnth casts, but the blood 
chemistry was within normal limits The Wassermann examination was 
negative X-ray examination of the chest w'as negatue 
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Locally he piesented a hard, nodulai tumor about the size of a plum in 
the light tonsillai fossa It was apjoarently strictly limited to the tonsil It 
bled easily, and impressed as a malignant growth There was no gross evi- 
dence of metastatic cervical lymph-node involvement 

Under rectal oil-ether anaesthesia the mouth was opened wide with a gag, 
and with a sutuie through the tip of the tongue for ti action and with long 
retractors, the tonsil legion w^as well exposed A silk suture was placed at 
the commissure above the tonsil for traction, and wuth a flat electrocautery the 
entire tumor togethei -with both pillars of the fauces w^as excised down to the 
base of the tongue, and the dissection was then continued downward until 
there w^as assurance of being w^ell below' the lesion, and the entire specimen 
lemoved m one piece The floor of the pharyngeal wound w'as then again 
lightly cauterized Theie w'as very little bleeding wdnch was conti oiled wnth 
the cautery and wnth a few' well-placed deep suture hgatuies The con- 
valescence was uneventful The highest temperature w'as loi 6° at the end 
of the second day He w'as discharged, cured, on the fourteenth day There 
has been no sign of trouble since The pathological report w'as Squainous- 
cell epithelioma of the tonsil 

RETICULUM-CELL SARCOMA OF THE TONSIL AND CERVICAL 

LYMPH-NODES 

Doctor Eggers presented a man, forty-three years of age, w'ho w'as ad- 
mitted to the Lenox Hill Hospital, Januar}' 30, 1928 A week before a sw'ell- 
ing had been noted on his left upper neck, w'lth enlaigement of the left tonsil 
The tonsil was removed by Dr John D Kernan, who did a clean dissection 
and encountered no unusual difficulty Pathological examination showed early 
leticulum-cell sarcoma of the left tonsil and chronic inflammation of the op- 
posite one Two days aftei the tonsillectomy he w'as seen by the reporter 
His general condition w'as good The tonsillar fossse w'ere lined w'lth a thick 
exudate and the tongue w'as coated Below' the angle of the left jaw', cor- 
responding to the region of the supeificial cervical lymph-nodes, there was 
a deep-seated mass about the size of a w'alnut, somew'hat movable and not 
tender to touch There were no skin changes and no fluctuation could be made 
out The surrounding lymph-nodes did not seem involved There was no 
general lymph-node enlargement Chest examination was negative, and a 
rontgen picture show'ed no inA'olvement of the lungs Examination of the 
blood showed no abnormality 

In view of the positive diagnosis of sarcoma of the tonsil a diagnosis of 
secondary lymph-node involvement rvas made Operation w'as deferred foi 
a week to allow the tonsil fossae to heal and thereby diminish the possibility 
of pulmonar}' infection by aspiration 

Under general inhalation anaesthesia an incision ivas made along the an- 
teiior border of the left sternocleidomastoid muscle from the ear lobule almost 
down to the clavicle A transverse incision was added at the level of the 
hyoid bone, extending forward to the median line The skin flaps so out- 
lined were dissected back together with the platysma A radical block dis- 
section of the neck was then done including the submaxillary, the superficial, 
and the deep cervical regions The submaxillary salivary gland and the low'cr 
pole of the parotid gland ivere removed together w'ltli the tumor and the 
cervical lymph-nodes A stab wound w'as made behind the sternocleidomastoid 
muscle for the exit of two split-tube drains, and the entire wound then 
closed The platysma was sutured w'lth continuous plain catgut and the skin 
Avith interrupted silk Primary union resulted, and the patient was discharged 
eleven days after operation While still in the hospital X-ray treatments were 
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begun, to include the cervical and thoracic regions, and they were continued 
after discharge 

Pathological examination showed no involvement of the submaxillary or 
parotid salivary glands The tumor itself and several of the surrounding 
lymph-nodes showed reticulum-cell sarcoma The entiie chain of deep pos- 
terior cervical lymph-nodes was not involved 

About five months later the patient again noticed a swelling on the left 
side of the neck It impiessed as an enlarged lymph-node, was about the 
size of a hazelnut and situated next to the larynx It was movable and not 
tender There was no evidence of recurrence m the mouth oi scai The 
node was removed under local anaesthesia together with surrounding fat and 
connective tissue It was reported as a hyperplastic lymph-node 

There has been no trouble since 

This case was presented because of the comparative rarity of the tumor 
and its high degree of malignancy New and Broders of the Mayo Clinic 
have made a careful study of tumors of the nasopharynx, pharynx and base 
of the tongue The most common are lymphosarcoma and transitional cell 
carcinoma, with the latter about seven times more common than the former 
Eighty-foui per cent of all lesions occurred m males Many of the patients 
noted enlargement of the cervical lymph-nodes as the first sign of the disease 

These sarcomata of the pharynx are very malignant and are highly radio- 
sensitive For this reason some suigeons advise radiotherapy as the method 
of choice In operable cases it is advisable to do a radical excision of the 
primary lesion followed by a block dissection of the neck and subsequent X-ray 
treatment as was done m this case 

BILATERAL SUBPHRENIC ABSCESS SECONDARY TO 
PERFORATED GASTRIC ULCER 

Dr Eggers presented a man, foity-two yeais of age, who was admitted 
to the medical service of the Lenox Hill Hospital, January lo, 1933, with 
the following history Ten days before he was suddenly seized with very 
severe general abdominal cramps followed by stabbing pain m the epigas- 
trium Since that time he has had persistent intense soreness in that region 
Pam has radiated to both shoulders, and at times through to the back There 
has been some nausea but no vomiting and the appetite has been poor He 
has not been jaundiced There have been no respiratoiy or cardiac symptoms 

At onset of attack he was unable to void and had to be catheterized, but 
there has been no difficulty since He has had fever and has lost considerable 
weight Hiccough developed on the day of admission and has been 
very annoying 

In the past history the only item of interest was belching of gas for several 
months, most marked about two hours after his midday meal, and leheved 
by sodium bicarbonate 

He had a temperature of 1032°, pulse 112, respiration 28 Theie were 
signs in the chest suspicious of a pneumonic infiltration about the angle of 
the scapula on the left side The other definite findings were tenderness m 
the epigastrium and an apparently enlarged liver, the margin of which could 
be felt three fingers below the costal arch Blood examination showed the 
following Red blood cells, 4,950,000, haemoglobin, 90 per cent , white blood 
cells, 20,900 , polymorphonuclears, 77 per cent , leucocytes, 23 per cent The 
urine showed 2 -j- albumen, and an occasional granular cast There was no 
sugar or other abnormal ingredients A blood chemistry examination done 
the following day was within normal limits 
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Bedside rontgen films weie made with the patient sitting up Ihe chest 
was negative A fluid level was visible in the uppei abdomen, about two 
inches below the dome of the diaphiagm and extending almost from one 
side of the abdomen to the other Above this fluid level a small collection of 
air was visible The lowei border of the right lobe of the Iner was seen on 
a level with the crest of the ilium (Figs i and 2 ) 

At the time of the surgical consultation January ii, 1933, the patient 
looked veiy sick His eyes were sunken, and the tongue heavily coated 
There was a temperatuie of 1038°, with a pulse rate of 108 Ihe lungs 
were clear The abdomen was flat and nothing abnormal could be made out 
over the lower portions In the epigastrium, extending about halfway down 
from the ensiform to the umbilicus and equally to both sides, there was 
maiked fullness with tenderness and rigidity A diagnosis of subphrenic 
abscess was made, most likely due to a perforated gastric ulcer 

Immediate operation was perfoimed undei general aiicesthesia A median 



Fic I — BiHteral subphrenic abscess ele\en dijs Fig 2 — Collection of air under both 

after perforation of a gastric ulcer diaphragms eighteen hours after perforation of 

a p>loric ulcer 


epigastric incision was made and a large abscess cavity entered After 
evacuating about i,ooo cubic centimetres of creamy yellow pus by suction 
the cavity could be inspected It was situated just beneath the diaphragm, 
the floor was formed by the liver which had become adherent to the anterior 
abdominal wall Towaid the right the cavity was walled off, apparently by 
the falciform ligament, while toward the left a finger could be passed around 
the edge of the liver into a deep-seated cavity toward the stomach The 
origin of the pus could not be definitely determined but was assumed to be 
secondary to a perforated ulcer 

Culture of the pus showed pneumococcus type III, while the smear showed 
Gram-negative bacilli. Gram-positive bacilli, and Gram-positive diplococci 
The patient ran a rather stormy course for about two weeks, with tempera- 
ture ranging from ioo° to 103 8° During this period he had a bilateral 
bronchopneumonia, verified by rontgen examination On typing his sputum 
theie was no agglutination with types I, II, or III 

As soon as he had recovered sufficiently a study was made of his gastro- 
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intestinal tiact The test meal showed fiee acid to be noimal, while the 
total acid was rathei high Theie was no blood present Rontgen examina- 
tion showed constant defoimity of the prepyloric legion with an ulcer niche 
on the lessei cuivatme Theie was no six-houi retention The patient was 
transfeiied to the medical seivice foi piolonged ulcer tieatment and was 
discharged from the hospital two months after admission He has been kept 
under observation but he has no abnoimal symptoms at piesent 

He was piesented because of the long time which elapsed between the 
perforation and admission to the hospital, and because of the aid in diagnosis 
fill lushed by the flat X-iay examination of the uppei abdomen The presence 
of air undei the diaphiagm is taken as an indication of the perforation of a 
hollow viscus Owing to the long time which elapsed m this case an inflam- 
matory exudate developed secondarily to the accumulated fluid resulting from 
the peiforation The presence of pneumococci is probably due to secondaiy 
invasion He appaiently had pneumococci m his system because he had 
signs suggestive of pneumonia at the time of admission and he developed 
bilateral bronchopneumonia due to pneumococci aftei operation 

Soon aftei admission of this case another patient came to the service of 
the leportei with the diagnosis of perforated ulcer In him also the X-ray 
was of considerable help m substantiating the diagnosis Air was shown 
under both diaphiagms, but, owing to the lecent perfoiation, no fluid had 
foimed It IS not common to see such a large collection, usually there is but 
a small amount which becomes visible just beneath the diaphragm It is 
important to select the piopei position for X-iay, foi when lying flat the 
air may not show, while in the sitting position the liver diops down slightly 
and allows air to become visible between it and the diaphiagm 

DILATATION OF COMMON DUCT WITH PAIN AND JAUNDICE THREE 
AND ONE-HALF YEARS AFTER CHOLECYSTECTOMY 

Doctor Eggers piesented a man, foity-seven yeais of age, who was 
admitted to the Lenox Hill Hospital, May 30, 1928, on account of attacks of 
pain in the right upper abdomen, which had occurred over a period of three 
months He had signs of acute cholecystitis with a temperature of 102 2°, 
and a pulse of 102 The white blood cells were 9,800, with 82 per cent 
polymorphonucleai s Theie was no jaundice and the icteric index was 10 
The Wasseimann test was negative There was no contraindication to opera- 
tion, and a few days aftei the temperature reached normal a cholecystectomy 
was done undei general anaesthesia Palpation of the common duct did not 
reveal any stones or other abnormality The abdomen was drained with a 
cigarette diain and there was some bile drainage foi a while The pathologi- 
cal examination showed acute haemorrhagic and chionic cholecystitis and 
cholelithiasis Culture of the bile was negative The convalescence was 
uneventful and the patient was discharged, cured, four weeks after operation 
He was re-admitted nine months later, March 15, 1929, complaining of 
burning pain m the stomach, which had suddenly started two weeks before 
It had gradually become moie intense, had lemamed localized m the mid- 
epigastnum and was associated with occasional vomiting, loss of appetite, and 
marked constipation He had severe pain when first examined and he was 
quite jaundiced The abdomen was soft and the liver not enlarged There 
was tenderness in the epigastrium and along the right costal arch without 
rigidity A diagnosis of probable calculus in the common duct was made 
During a period of observation, lasting three weeks, he had several attacks 
of pain and vomiting and the temperature varied from normal to 101° 
Llood chemistry was within normal limits, and a blood count showed 12,400 
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white blood cells with 84 per cent polyinorphonuclears The coagulation 
time of the blood was considerably increased and the Van den Bergh test 
was reported direct, positive, immediate On admission the icterus index \vas 
55, It then came down for a while but went up to 71 later, and from that 
time on gradually fell to normal Coincident with this there was symptomatic 
relief and the patient was discharged with the most likely diagnosis of com- 
mon duct calculus, wdiich had passed 

December 3, 1931, almost three years later, he was admitted for the third 
time, on account of acute epigastric pain which had begun suddenly a few 
hours before He stated that since his last previous discharge he had had 
a number of comparatively mild attacks of pain, seldom lasting over an hour 
Except for these attacks he had considered himself in good health He was 
quite jaundiced , his icterus index was reported to be 27 The abdomen 
was soft, there w'as separation of the fascia in the old scar, but without any 
hernial protrusion The liver edge could not be felt, and no abnormal mass 
could be made out 

Laboratory examinations did not help in establishing a definite diagnosis 
Wassermann w'as again negative Rontgen-ray examination did not show 
any stone nor a dilated common duct There was a slight fever, the highest 
point being loi 4° A diagnosis of obstructive jaundice w'as made, probably 
due to piessure on the duct from without, by means of old adhesions pro- 
ducing angulation, or due to a stone w'lthin the duct W ith recurrent attacks 
an operation seemed indicated 

The old scar was excised It was found that the fascia had completely 
separated and that the omentum was adherent to the scar as w'ell as to the 
margins of the fascia defect and internal organs There were also additional 
extensive intia-abdominal adhesions involving Uvo loops of small intestines 
and the liver After much difficulty the bile-duct system was exposed The 
common duct was enormously dilated to the size of the duodenum, but its 
wall was not particularly thickened After mobilizing the duodenum palpa- 
tion of the common duct and pancreas was possible There was no stone 
within the duct, but the pancreas was hard and nodular for its entire length 
The nodules were visible through the peritoneum, and in parts the latter was 
adherent to them Several small areas of fat necrosis were seen, but there 
were none at a distance from the pancreas 

No cause for the dilatation of the common duct could be found except the 
extensive adhesions, or the pancreatitis In order to determine the patency 
of the duct a choledochotomy was done A considerable quantity of thin, 
fairly clear bile was aspirated (It was later reported sterile ) The duct 
was so large it could easily be explored with the index finger, there was no 
stone present and no tumor could be felt Downward the finger apparently 
passed through a dilated papilla into the duodenum Subsequently a bougie 
was passed down through the duct into the duodenum With an open papilla 
there seemed to be no reason for drainage of the duct The opening was 
therefore closed with interrupted chromic catgut sutures Two cigarette 
drains were inserted and the abdominal wall was then repaired 

The explanation of the symptoms and findings m the patient were diffi- 
cult The three definite findings were extensive adhesions, a dilated common 
duct and papilla, and chronic pancreatitis which had apparently been acute at 
some time The dilated duct was apparently not due to mechanical obstruc- 
tion, at least none was found at operation It may be explained on the theory 
of spontaneous dilatation, having assumed the function of the gall-bladder, 
but the dilated papilla could hardly be explained on this theory There may 
be disturbance of the nerve control of the duct secondary to acute pancreatitis 
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with possible involvement of sympathetic ganglia The patient piobably 
nevei bad a common duct stone although theie is a possibility that the dilated 
papilla was due to the passage of a laige stone into the duodenum The two 
attacks of severe abdominal pain may have been due to acute panel eatitis and 
the associated jaundice due to tempoiary obstruction oi to i egurgitation of 
bile or duodenal contents thiougli the dilated papilla into the common duct 

The prognosis seemed doubtful If the papilla lemains dilated one may 
leasonably expect repeated i egurgitation into the common duct with possible 
ascending infection and secondaiy damage to the liver and panel eas To test 
out this possibility a duodenal tube was passed about three weeks aftei opera- 
tion When the end of the tube was m the region of the ampulla, lipiodol, 
and latei a thin bismuth emulsion, were forcibly injected and observed under 
the fluoroscope It was impossible to outline the biliaiy ducts, the opaque 
mixtuie passed lapidly downwaid into the small intestines It appeared fiom 
this observation that lather high piessure is lequired before duodenal con- 
tents can entei the common duct In order to cieate such high piessure it 
seemed necessary to tempoiaiily obstiuct the duodenum at a place somewhat 
helow the papilla and thereby simulate conditions such as may be bi ought 
about by spastic contractuie of the duodenum 

A special duodenal tube was therefoie constructed by Dr Alvin G Dujat for this 
purpose It consists of two pieces of o 4-centimetre duodenal tubing of conventional 
length joined together at four-inch intervals with silk ligature material Both tubes are 
fitted with a closing valve at the oral end, and one, which is four inches longer than 
the other, is equipped at its duodenal end with a small inflatable rubber balloon arrange- 
ment which IS, of course, inflated from its oral end with air after it has passed through 
the pylorus into the duodenum Inside the rubber balloon is a metal “duodenal bucket” 
which aids in visualizing progress of the end of the tube through the stomach and duo- 
denum When pumped up with forty to sixty cubic centimetres of air, the balloon oc- 
cludes the lumen of the duodenum and allows an opaque solution to be injected into 
that portion of the gut just proximal to it through the other tube which runs parallel to 
the first tube (in a double-barreled fashion) and empties a few inches proximal to the 
occluding balloon (Fig i ) 

At the conclusion of the procedure the balloon is simply deflated and the whole ap- 
paratus withdrawn 

This tube was successfully passed on the patient, it entered the duodenum without 
difficulty and its tip was observed in the proximal portion of the jejunum about twelve 
hours later The following observations are recorded by Doctors Dujat and H E Illick 

The tube is pulled back so that the occluding bulb can be inflated at the lower end 
of the descending duodenum The inflation was done and easily visualized under direct 
fluoroscopy and forty-five cubic centimetres of air were injected before the patient com- 
plained of a slight pain in the epigastrium An aqueous suspension of barium sulphate 
IS then slowly injected just proximal to the occluding bulb About too cubic centimetres 
is seen under the fluoroscope to fill out the first and second portions of the duodenum 
but none appears to enter the common bile-duct As soon as an attempt is made to inject 
a little more barium sulphate solution, the irritable duodenum suddenly expels the whole 
mass of barium and occluding bulb into the jejunum about eight inches distal to the 
duodenojejunal junction The process is repeated, using about fifty-five cubic centimetres 
of air, and now the irritable duodenum cannot eject the occluding bulb Injection of 100 
cubic centimetres of barium sulphate is seen to start to fill the descending duodenum 
and then with remarkable suddenness it is shot back into the stomach and is seen at 
the lower part of the greater curvature and some is seen even up as high as the cardiac 
end The duodenal cap alone is seen to retain a fairly well filled-out appearance None 
IS seen to enter the common duct which was found so dilated at operation about a month 
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ago It IS deemed inadvisable to attempt any more forceful measures to fill the dilated 
bile-duct and the tube is withdrawn, tested, and found to be functioning as well as when 
passed 

From these observations it did not seem likely that the patient would have any trou- 
ble in the future due to regurgitation His convalescence was entirely uneventful and 
he was discharged, cured, five weeks after operation There have been no symptoms 
suggestive of gall-bladder or pancreatic disease since then 



Fig I — Double duodeml tube used for obstructing duodenum and 
attempting regurgitation into the common duct 

Final diagnosis — Dilated common duct with obstructive symptoms probably due to 
chronic pancreatitis 

Dr Allen O Whipple stated that there was a definite group of cases 
developing jaundice a considerable period after a cholecystectomy in which 
chronic pancreatitis as an obstructive agent was a definite finding This 
group of cases has to be differentiated from those caused by trauma to the 
duct, or by failure to remove a common duct stone or a recurrent stone At 
the Presbyterian Hospital there have been some five cases in which the 
jaundice, appearing two or more years after a cholecystectomy, was found to 
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be due to a chronic pancreatitis In two of these an anastomosis of the 
common duct and stomach was done, with relief of jaundice In the other 
cases the common duct was drained over a long period of time 

The duodenal intubation for the study of pancreatic ferments and of bile 
and crystals in the duodenal contents may prove of definite help in differen- 
tiating the cases of common duct stone and pancreatic disease In Doctor 
Whipple’s opinion Doctor Eggers’ patient gave a history of previous attacks 
of subacute pancreatitis resulting m a thickening of the pancreas as found 
at operation 

Doctor Eggers rejoined that he was not convinced what the actual 
mechanics underlying the symptoms are In the case presented there were 
extensive adhesions, a ver}'- much dilated common duct, and a chronic pan- 
creatitis In spite of these findings, however, no mechanical obstruction 
could be demonstrated At the time of operation the common duct was 
patent The adhesions apparently played no role in the symptoms, a stone or 
a tumor was not found, and the conclusion is forced on one that the pan- 
creatitis in some way was responsible for the symptoms It is possible that 
the degree of obstruction of the common duct varies with the degree of 
swelling and oedema of the pancreatic tissue It is also possible that no 
complete obstruction of the duct is necessary to produce dilatation and suffi- 
cient backing-up of bile into the livei to produce jaundice When one con- 
siders that the wall of the common duct is thin and contains only a few 
muscle fibres, it is conceivable that it may dilate easily and by this very 
dilatation favor a certain degree of stagnation within it, and that this stagna- 
tion in turn, aggravated by a moderate degree of pancreatitis, produces 
backing-up of bile into the liver In cases with infected bile the production 
of jaundice may be explained on the theory of the infection spreading up 
into the liver and producing a certain amount of hepatitis In the case 
presented, however, the bile was sterile both at the time of the first and 
second operations Here, no doubt, the mechanical factors were the 
more important 

Doctor Eggers reported another similar case which is at present under 
his care A woman of seventy-one years of age was first seen by him in 
March, 1932, when he operated on her for acute perforated cholecystitis 
Several hundred small gall-stones were removed and a subphrenic abscess, 
the culture of which showed Bacillus colt commimis, was drained On 
account of the extensive infection the gall-bladder was not removed, but 
drained The patient recovered and remained well for about a year Recently 
she again had several attacks of severe right upper abdominal pain with 
vomiting, fever, and jaundice Rontgen-ray examination ^\as negative A 
diagnosis of obstructive jaundice was made, probably due to a common duct 
stone On account of the former perforation many adhesions and great 
tedinical difficulty had been anticipated, but only light adhesions were found 
All organs of the region were easily exposed The gall-bladder was small, 
tliick-w ailed, and did not contain stones It was aspirated and clear bile 
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obtained, indicating normal function The common duct was enormously 
distended to about the size of the duodenum No stones were felt within it, 
even after aspirating its contents of thin, clear bile, but a hard, nodular 
tumor could be felt which at first impiessed as a tumor of the papilla, but 
was latei identified as pancreas A diagnosis of probable carcinoma was 
made A cholecystgasti ostomy or choledochogastrostomy was technically 
feasible but undei existing conditions thieatened to produce too much ten- 
sion with subsequent leakage and was theiefore not done On account of 
slight leakage fiom the punctuie holes in the gall-bladder and common duct 
a cigarette diain was inserted and the abdomen then closed The culture of 
both specimens of bile showed colon bacilli In spite of that the convalescence 
was uneventful, the jaundice cleared up completely, and the patient has been 
dischaiged cured The clinical diagnosis had to be changed from carcinoma 
of the panel eas to chionic panel eatitis 

CHRONIC EMP\EMA WITH COMPLETE COLLAPSE OF THE LUNG 

Doctor Eggeus picsented a bojq sixteen yeais of age, who was first seen 
b} him October 15, 1931, in consultation with the attending suigeon The 
boy had contiacted influen/a the last week of Jannaiy, 1931, complicated by 
pneumonia on the light side After a vei}' seveie illness of two w^eeks, wnth 
high fevei and dehiium, the temperatuie had come dowm slowdy but never 
quite leached noimal and then began to use again Empyema w^as diagnosed 
and a rib resection done tw'cnty-six days aftei the onset of pneumonia An 
enormous quantity of pus is said to have been evacuated The fiist X-ray 
examination aftei operation show'ed complete collapse of the lung (Fig 2 ) 
Diamage from the chest continued pi of use, but the geneial condition 
impioved slowdy He gamed w'eight and w'as dischaiged from the hospital 
aliout twm months after opeiation with a chaining sinus His suigeon had 
tiled eveiythmg wuthm his means to bring about reexpansion of the lung and 
obliteiation of the cavity, and wdien nothing succeeded he had allow^ed the 
wmund to close in the hope that leexpansion w'ould be favored by a closed 
lathei than an open empyema cavity The accumulating pus he had removed 
by fiequently repeated aspiiations Undei this tieatment the patient had 
gained weight, from a low 90 pounds, to 142 pounds, and a ceitam amount 
of leexpansion of the lung had taken place When seen by Doctor Eggers 
about eight months after operation the chest condition w'as stationaiy His 
geneial condition was quite good The right chest show^ed the following 
changes Anterioily theie w^as flatness w'lth veiy limited respiratory excur- 
sions Posteiioily theie w^as a healed scar over the ninth 11b in the posterior 
axillary line from the empyema opeiation and numeious scars fiom subse- 
ejuent punctuies There w^as flatness below' wuth absent fremitus and dimin- 
ished bieath sounds Above bieath sounds w'ere heaid anterioily and 
posteiiorl)' especially tow'aid the mid-hne No splashing sound w'as heaid 
The light shoulder diooped slightl)' and theie w'as a tendency to deviation of 
the spine There w'as no clubbing of the fingei s The abdomen was negative 
except for a liver palpable one finger below the costal maigin X-ray exam- 
ination showed a pyopneumothorax with the lung expanded about 5° 
cent Tlie pi oblem w'as presented of dealing wuth the constantly accumulating 
])us and of bunging about leexpansion of the lung Establishment of open 
diamage w'as advised to pi event absoiption of pus and the formation of a 
thick disabling pleuia ovei a paitially collapsed lung It w'as felt that con- 
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tinuatioii of the treatment then in use would surely lead to chromcity and 
require a radical operation later 

This opinion was not looked upon favorably The family was very reluc- 
tant to have any operation performed It was therefore decided to continue 
more conservative measures for a while In turn his attending" surgeon used 
frequently repeated aspiiation, closed catheter drainage with suction, and the 
use of James bottles and exercises When everything failed he lesected a 
portion of the eighth and ninth ribs together with the underlying thickened 
parietal pleuia and established open drainage There was improvement in 
the general condition, but the chronic empyema lemamed stationary The 
right chest was flat and did not expand at all There had never been evidence 
of a bronchial fistula The heart was not displaced 

A radical opeiation was finally decided on The cavity was quite clean, 
as the drainage opening was at its dependent pait, just above the diaphragm 
Theie was no fe\ei The blood count showed 5,370,000 led blood cells, 90 



Fig 2 — Complete collapse of lung after opera Fig 3 — Final result after partial reexpansion 
tion for acute empyema and radical operation 


per cent hfemoglobin, 11,950 white blood cells, 71 pei cent polymoipho- 
nuclears, 28 pei cent leucocytes, i per cent eosinophiles Cultuie of the 
secietion fiom the wound showed Bacillus alkaligenes, while the smeai 
showed Gi am-negative bacilli, staphylococci, and short chain streptococci 
The uiine showed a trace of albumen 

The opeiation was pei formed twenty months aftei his original 11b lesec- 
tion It was done in two stages with an interval of four weeks At the fiist 
opeiation a portion of the eighth, seventh, sixth, fifth, fouith and thud iibs 
weie resected together with the thickened parietal pleura This completely 
exposed the cavity A narrow sinus was found to extend upward fiom the 
apex of the cavity for a distance of an inch Theie was another narrow 
lecess extending along the costophrenic sinus both anteiiorly and posteriorly 
I he gianulations lining these recesses weie removed with a spoon An 
attempt was then made to decoiticate completely the exposed lung but this 
was not possible The visceral pleura was veiy closely adherent to it and 
appaiently there were fibrous tissue bands extending down into the lung 
substance Cnss-cioss incisions were theiefoie made over the visceral pleura 
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but no expansion resulted, even on straining The lung tissue had appar- 
ently been damaged by the long collapse and fibrous tissue changes had taken 
place within it One moie attempt was made to favor leexpansion by com- 
pletely mobilizing the lung, hut that also failed To avoid shock the operation 
was terminated at this point Di amage tubes and tampons were inserted and 
the muscles and skin closed around them The tampons were removed a few 
days later and the patient was encouiaged to practice respiratory and arm 
exercises and to use James bottles No improvement resulted and it became 
evident that a complete thoi acoplasty would have to be done in order to 
hung the chest wall down to the partially expanded lung 

The second stage consisted of the lemoval of a poition of the first and 
second ribs, as well as additional pieces of the formerly lesected third, fouitli 
and fifth iihs In the low'ei chest a poition of the tenth rib w'as removed as 
well as the le-foimed ninth iih Theie w'as consideiahle shock following 
this procedure, hut after that had been oieicome the convalescence w'as quite 
smooth and the patient w'as dischaiged with a narrow^ sinus, December 
24, 1932 

His condition has been very good since then The sinus has healed, he 
has no abnormal symptoms and is able to cany on satisfactority To prevent 
increase m the deformity wdiich Avas beginning to manifest itself A\hen first 
seen by Doctoi Eggeis, he has been encouraged to hieathe deeply and to 
practice setting-up exercises He w'eais a brace, the use of wdiich is to be 
continued dm mg his adolescent years (Fig 3 ) 

This case is piesented to call attention to the difficulties wdiich are encoun- 
teied in these patients wuth a completely collapsed lung Fortunately these 
cases are larely seen A complete collapse, as shown m this case, must he 
due to positive piessuie on the outside of a lung without the presence of any 
intiapleuial adhesions Clinicall} theie seem to he hut tw'o causes for this, 
either an open pneumothoiax, or peiforation of a suppurative intrapulmonary 
focus into the pleuia, with an associated hionchial fistula The result is com- 
plete collapse of the lung, which is quite difteient from the condition found 
m the usual empyema During the development of an ordinal y empyema 
the lung does not collapse, it is compressed to the degiee necessitated b}" the 
amount of fluid piesent Usually adhesions foim to surround the fluid and 
attach the lung to the chest w^all As soon as pus is evacuated there is a 
tendency for the lung to leexpand and assume its normal position in the 
thorax This is the process ohseived dm mg the healing of the gieat majority 
of empyema cases 

It IS only wdien the fluid forms so lapidly and m such great quantity that 
no adhesions have a chance to form, that theie is dangei of a lung collapse 
on opening the chest It is for this leason that delay m operating acute cases, 
and aspiiation and closed methods of di amage are adAOcated 

If an acute collapse m the piesence of an open chest has occurred, it is 
ver)^ difficult to hung about leexpansion, unless one establishes A^eiy early 
negative piessuie Avithin the chest by means of a system of di amage bottles 
Later on the pleuia becomes thickened, changes take place AVithin the lung 
and the most one can hope foi is paitial leexpansion Natuie aviU do a great 
deal to ohliteiate the laige cavity Iw cliaAving the mediastinum OA^ei into the 
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affected side, by collapsing the chest wall and by drawing up the diaphragm 
Unfortunately, however, this is usually not enough and it becomes necessary 
to collapse the chest wall sufficiently to meet the partially expanded lung, as 
was done in this case 

Dr John F Connors referred to two cases of chronic empyema with 
complete collapse of the lung which he illustrated with lantern slides The 
first case was a young woman, twenty-four years of age, who was admitted 
to the hospital with an enipyemn necessitatis This was m 1929 and at that 
time treatment consisted in freeing all adhesions found in the pleural cavity 
This case ivas treated by the packing method Ultimate cure was obtained 
m four months The X-ray showed the collapse of the lung which vas 
almost complete A second X-ray showed the lung expanded to the chest 
wall, and there A\as plain evidence of a collapse of the chest wall a thoraco- 
plasty done by nature The second case, a stab vound of the chest, developed 
pyopneumothorax which was drained by a tube The X-ray, taken one 
month later, sho\\ed complete collapse of the lung which was plastered to 
the spine The patient v as readmitted to the hospital for a decortication and 
with the belief that packing would help to clean the surface of the lung this 
was done It was allowed to remain for five days Astonishing as it may 
seem, when the packing was removed the lung surface vas clean and the 
lung began to mo\e There were no further packings and the last X-ray 
taken shoved a complete cure at the end of thiee months 

SOLITARY BONE CYST— THE LOCALIZED FORM OF OSTEITIS 

FIBROSA CYSTICA 

Dr BiLitDLEY L Coley read a paper with the above title for vhich see 
page 432 

Dr Norman L Higinbotham (by invitation) said there were one or 
tvo points 111 this study which should be emphasized One, that osteitis 
fibrosa cystica is a multiple lesion, but the paper deals with a single lesion 
In all the cases in this series of twenty-six the blood calcium determination 
vas normal When a lesion such as was shown in the slides is present they 
believed it vorth while to take skeletal X-rays to determine the presence of 
bone lesions in other parts of the body In the twenty-six cases treated by 
different surgeons it is obvious that the}^ had different methods of treatment 
The choice, however, is the surgical treatment Doctor Coley mentioned, that 
is, thorough curettage of the bone cavity and primary wound closure Most 
of these cases occur before the age of twenty Therefore iriadiation is con- 
traindicated because it inhibits epiphyseal growth and union 

Dr Frederic W Bancroft called attention to the point that Doctor 
Coley had brought out relative to the definite anatomical distribution of the 
lesion A study of the distribution of the nutrient artery in children showed 
that the terminal branches of the nutiient aitery supplied the metaphysis 
and that there is a very poor anastomosis wuth the epiphyseal vessels One 
might assume, therefore, that this is some type of vascular occlusion of the 
terminal branches of the nutrient arter}^ associated w ith decalcification 
While It IS true these lesions heal after fracture, recurring fractures are far 
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too common The treatment, therefore, should be aimed toward preventing 
fracture and to create some means of increased calcification within the cyst 

Doctor Bancroft took issue with Doctor Coley on the question of straight 
curettage, because he believes that something should be added that would 
stimulate osteogenesis He showed slides of two cases, one m which a bone 
transplant from the fibula had been introduced and another one where small 
bone chips had been introduced Late follow-up pictures showed osteo- 
genic repair 

It had seemed to Doctor Bancroft that frequently a Brodie’s abscess and 
osteitis cystica fibiosa were wrongly diagnosed on radiological evidence 

Doctor Coley emphasized his belief that conservative surgery is the best 
torm of treatment and, as experience with this work has grown, he feels less 
content with the peimanence of the repaii which takes place spontaneously 
tollowmg a pathological fracture Curettage, with or without the use of 
bone chips, seems to give the most satisfactory and lasting results 
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FRACTURE OF THE HYOH) BONE 

The following case of fracture of the hyoid bone is reported because this 
lesion IS comparatively rare It occurred several hours after an operation on 
a distant part of the bod}'' without any definitely known cause Apparently 
this is the only recorded case complicated by a subcutaneous emphysema 

Case I — A muscular and ver}'- powerfullj built man, twenty-one years old, sus- 
tained an injury to the external semilunar cartilage of his left knee while m a football 
scrimmage This joint was subjected to operation for removal of the damaged meniscus 
December 23, 1932 The operation and the anzesthesia were uneventful At no time 
during the induction of the narcosis or the operation was there any struggling or un- 
usual muscular activit3" After the operation nothing unusual was observed 

In the afternoon of the da3’' of operation, which was performed at eight in the morn- 
ing, the patient complained of a sore throat and pain m the chest An examination of 
the chest w'as negative , the discomfort in the throat w'as assumed to be an irritation from 
the amesthetic, w'^hich w'as gas-ox3^gen-ether On the following morning the patient, 
who W’as a quiet, stolid individual, complained of a severe sore throat He had difficult3 
in opening his mouth Articulation w’as painful and he spoke m a w’hisper He had 
spat up some blood His neck and chest w'ere sw’ollen from a subcutaneous emphysema, 
extending down to the nipple line and up on both sides of the neck to the angles of the 
lower jaw A more careful investigation revealed a congested, sw’ollen, beefy phar3nx, 
w’lth marked redness and oedema of the uvula and soft palate There w’ere several ulcera- 
tions on the uvula There w’as marked tenderness in the upper part of the neck Lar3n- 
goscopical examination w'as difficult but showed no gross lesion of the cords or 
surrounding structures The patient spoke only in a loud w’hisper, stating that he thought 
he could speak louder but for the pain Sw'allow'ing w'as painful 

It W'as assumed that the metal tongue depressor used during the anjesthetic had 
damaged in some w'ay the mucous membrane of the mouth, although the anassthetist in- 
sisted that at no time W’as there any occasion for rapid or violent insertion of this instru- 
ment On the follow’ing day all the S3mptoms persisted An X-ra3' picture w'as made 
of the neck w'hich revealed a fracture of the hvoid bone at the junction of the bod3' with 
the greater cornua (Fig i ) The disco\er3' of this lesion explained all the symptoms 
The fragments of the hyoid bone had evidentl3' perforated the mucous membrane of the 
floor of the mouth, w'lth resultant entr3’' of air into the subcutaneous and fascial planes, 
causing the emph3'sema, and the extreme congestion of the soft palate, phar3nx and 
lar3nx More careful palpation of the neck revealed tenderness to pressure limited to 
the body of the hyoid bone There w’as no crepitus 

The S3'mptoms continued for about a w'eek and then rapidly subsided When dis- 
charged from the hospital a little over tw'o w’eeks after the operation the patient w'as 
comfortable The sw'elling of the neck and chest had disappeared There was no d3s- 
phagia or soreness of the throat, and speech w'as normal 

An X-ra3’ of the h3 0id bone made at that time show'ed the bodj and cornua to be 
m practicalh’ normal relation The w'lde gap seen m the original film has been greatly 
reduced, although no manipulative reduction had been attempted 

A review' of the literature on this subject reveals the fact that in every 
case there was a know'n injurj', leaving no doubt about the mechanism of 
production of the fracture There are three w'ell-established causes for 
fracture of the hyoid bone (i) Direct injury as m strangulation, run-over 
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accidents, or a direct blow on the side of the neck (2) Indirect violence as 
a sudden hyperextension or flexion of the neck in a fall (3) Muscular 
violence as in forcible swallowing In my case it must be assumed that the 
cause was an abnormally severe contraction of the neck and throat muscles 
Direct violence is out of the question, and even indirect violence through 
post-operative restlessness may be ruled out, as this patient was under con- 
tinuous observation and had been unusually quiet Additional confidence 



Fig I — Lateral rontgenogram of neck showing bilateral fractuie of the bodj 
of the hjoid bone with separation of the body from the greater cornua 

may be placed m the musculai theory as this patient is of a veiy powerful 
build with veiy strongly developed muscles all ovei his body, and also in 
the neck 

Samuel Kleinberg, M D 
Nezv Yoik, N Y 


PATELLA BIPARTA 

This X-iay picture (Fig i) illustrates a rather unusual type of what is 
called patella bipa 7 ta, indicating two centres of ossification The chief inter- 
est in the anomaly is that if discovered aftei an injury to the knee in an 
adolescent, it may be mistaken for a fracture Fiom this it may be distin- 
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guished the smooth outlines and s}mmetrical relation of the two segments 
as in this instance 

A more common and more important form is what is sometimes called 
fiagmentation, when there are se\eral small ossif}ing centres, usuall} near 
the outer and uppei border of the patella This condition is usually dis- 
covered 111 investigating the causes of discomfort or disability at the knee, 
and it may be mistaken for a new* growTh In rare instances it may be the 
cause of symptoms, either by actual irritation — “osteochondritis” — or irregu- 
larity in development that ma}' induce friction Occasionally the fragmenta- 
tion may be at the low'er border of the patella and may be mistaken for a 
floating bod}'-, or the patella may be divided into tw o fairly equal parts, 1} mg 
side b} side or one superimposed on the other 



F'c I —The anomaU described is on the right side and on the internal border of the patella A similar 
condition is to be seen on the left side, an important point in diagnosis 

In the second class of cases operative removal may be indicated, but m 
most instances it is an accompaniment rather than a cause of the symptoms 
A very important point in the diagnosis is that the anomaly is usually bilateral 
as m this instance Thus in doubtful cases an X-ray picture of the sound 
knee should ahvays be made 

According to Dueho, the most recent writer on the subject, who has 
investigated eighty cases recorded in literature 75 per cent w-^ere fragmenta- 
tion in the situation described, 20 per cent below^ the patella, and but 5 per 
cent of the lateral type were presented (Rei de Cirug de Barcelona 
vol 2, p 137, 1932) Ro\al Whitman, MD 

Nczu Yoik, N }' 
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AVERTIN IN THE RAIN CRISES OP BLOOD-VESSEL SPASM 

Plriiaps the most difficult and trying feature connected with blood- 
vessel disorders of the extremities is the lireak m moiale that frequently 
comes as a result of the prolonged suffeimg most patients are compelled to 
enduie Opeiative attack on the sympathetic nervous system and nerve in- 
jection or nerve section aie of certain usefulness m providing relief, but 
only too often the battle is lost befoie ever the patient comes m and prompt 
amputation offeis the only hope of salvation Occasionally, too, moie 
especially in instances of multiple extremity involvement, the situation is 
so serious and so tragic that one is at his wits’ end to know just where to 
begin or what to do Such a case presented itself to us recently and after 
much trial and tribulation we solved it in such an unusual manner — by the 
continued use of avertm — that we felt an early report would be m order that 
others might have the advantage of what would seem to be a comparatively 
harmless but very effective method of procedure We know avertm has 
been used similarly in other maladies,^ but so far as it has been possible for 
us to determine it has not been employed m blood-vessel conditions 

The case is as follows L S , male, aged thirty-two, was operated on bv Dr 
Harvey B Stone, of Baltimore, April i, 1930, for pain and threatened gangrene of the 
right foot Doctor Stone did a peri-arterial sympathectomy on the right femoral artery, 
following which, with the exception of losing the distal half of one toe, the patient made 
a complete recovery Thus far he has had no further pain or discomfort in that leg 
and has been able to walk on it without difficulty 

In the early spring of 1933 he began to have pain in the first and second fingers of 
his right hand and later on, some one having accidentally stepped on his left foot, an 
ulcer developed under the big toe at its base In spite of the warning he had had in 1930, 
at which time a diagnosis of Raynaud’s disease was made, patient did not seek medical 
advice until early in August (1933) We did not see him until a month later, at which 
time his condition was so serious that he vvas sent at once into the Union Memorial Hos- 
pital At that time there was a rati er deep excavated ulcer just under the proximal 
joint of the left big toe, which looked ominously blue He was not, however, having any 
pain in this toe or foot He was having most of his pain in the first and second fingers 
of the right hand The distal end of the first finger was already gangrenous, while the 
tip of the second finger was threatened with gangrene The patient’s right foot and his 
left hand were quite all right as regards pain, although the left hand was at times 
rather uncomfortable By the time we saw him the patient had been having so much 
pain and so much suffering that his physician had been compelled to give him all kinds 
of sedatives, other than morphine, but they had given little or no relief and his nerves 
were obviously badly shattered He had lost much sleep, he was thin, very pale, per- 
spired very freely, and was much concerned about his condition Like most other 
patients of this character he was a great cigarette smoker" 

On examination at the Union Memorial Hospital we found that his general condition 
was fair but that the blood-vessels of his extremities were sadly blocked No pulse in 
either leg could be felt below the femoral at the groin, and neither radial pulse could be 
obtained The ulnar artery could be felt pulsating at the left wrist and both brachials 
could be felt at the elbow but there was a very definite diminution of the blood supply to 
both hands We rather felt that a peri-arterial sympathectomy on the right brachial 
artery was indicated and the patient was quite willing to have it done, but he was so 
nervous and upset that it was thought best to try to carry him along for a few days to 
see what could be accomplished conservatively 
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II was impossible, though, to give him any rest We used repeated doses of codeine, 
luminal, sodium amytal, together with other similar sedatives, but he just could not sleep 
or even rest He had a peculiar twitching even when he was drowsy and at the slightest 
provocation would break out into a profuse sweat A few days (by B M B ) on September 
6, 1933 — at his own insistence, a peri-arterial sympathectonty \vas done on his right 
brachial artery, local anaesthetic, novocaine, being used On the very next daj patient 
developed a violent generalized urticaria, but small doses of adrenalin cleared it up in 
twenty-four hours 

Following this, the patient had definitely less pain in the affected hand and arm, 
but he still was absolutely unable to rest He twitched and he tossed and complained 
constantly His left foot began to pain him and then his left hand (the unoperated one) 
became more uncomfortable The pain was not so terribly acute anywhere but little 
things annoyed him enormously We tried giving him large doses of sodium amytal 
and then larger doses of codeine, together with the various sleep-producing drugs, but 
nothing helped It was only when we gave him morphia that he got any rest at all, 
and this was fleeting It seemed as if the man would go insane or pass out from sheer 
exhaustion unless something could be done, so in the emergency we decided to put him 
to sleep with avertin and keep him there for a period of days, if necessary 

The first dose was given to him September 9 at 9 p m , the dosage being seventy 
milligrams per kilo This was rather small and we rather felt that it would take much 
larger doses to achieve profound narcosis, but the man’s physical and mental condition 
left so much to be desired that we decided to pioceed slowly and cautiously — even though 
permission had been granted us by the family to use any and all means to give rest 
The blood-pressure, which had been 125/90 on admission, but was only 108/70 at the 
moment, dropped to 106/66 and patient became very restless and pretty much unman- 
ageable in spite of the fact that he was not conscious This lasted three hours, at the 
end of which time it was thought best to give Schlessinger’s solution, minims 10, by 
hypodermic, which supplemented the waning action of the avertin At 5 A M he waked 
up but remembered nothing after the instillation of avertin Unsatisfactory though this 
first trial was, it was the best night since he had entered the hospital 

Averse to giving him more avertin at the moment because he seemed so weak, we 
carried him through the day on the usual sedatives as best we could At 9 p M the fol- 
lowing night (September 10), he was given eighty-five milligrams per kilo of avertin 
His blood-pressure, which had in the meantime resumed its normal level, remained steady 
at 124/68 He rested quietly until ii 30 pm , that is, two and a half hours When he 
waked up he was given thirty milligrams per kilo more of avertin His blood-pressure 
remained the same and this produced rest until 3 am, at which time he was given 
morphine sulphate, grains ) 4 > by mouth He then went through the rest of the night 
satisfactorily and during the next day seemed somewhat quieter 

On September ii, at 10 15 pm, he was again given eighty-five milligrams per 
kilo of avertin, but this earned him for only one and a half hours So at i 20 a m 
he was given forty milligrams more, following which he became restless and unman- 
ageable His blood-pressure remained at 127/80 At 3 A M he was given gram 
morphine orally and rested fairly well The following morning he stated that he slept 
well during the night but he did not feel that it was a natural sleep Patient had a fairly 
conifoi table day jolloiviiig tins and did not need any sedatives to speak of On the night 
of September 12 he was given ninety milligrams per kilo of avertin at 10 30 p m At ii 
P M his respirations were somewhat shallow but became normal within thirty minutes 
His blood-pressure was 120/78 He slept then for three hours, after which he was 
given 1/6 gram of morphine sulphate, followed forty-five minutes later by grain, both 
bj mouth We hated to give him this morphia, but each time he came out of the avertin 
he fussed about so much that it had to be given m order to keep him quiet 

Ihe next daN — September 13 — patient seemed somewhat drowsy but he was awake 
most of the time and was able to take his food He seemed less nervous and required 
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but little seclatues We weie anxious to get him off the avertm so on the night of the 
13th It was decided not to give him any but to give him sodium amjtal instead At 9 
1 M , therefore, he was given three grains of sodium amvtal by mouth but it did not help, 
so at II PM he was given three more grains This did not help him either, so at i 
A M and again at 4 a m he was given % gram morphine orally He kept asking joi 
avertm all night long Next day — September 14 — we did not think he was quite so well, 
so we decided to give him avertm again The dose was eighty-five milligrams and was 
given at 9 30 pm His blood-pressure dropped to 110/70 and his respirations were 
slightly more shallow than normal for tliirtj minutes, but were perfectly all right after 
that At PAM, when he seemed on the verge of waking up, he was given thirty 
milligrams more of avertm His blood-pressure then dropped to 105/70, but he seemed m 
good shape and rested well until Sam He had no morphine 
Briefly, patient had avertm as follows 


Sept 

9 at 9 p m 

70 milligrams 

Sept 

10 at 9 p M 

85 milligrams 

Sept 

10 at 1 1 30 p M 

30 milligrams 

Sept 

II at 10 15 p M 

85 milligrams 

Sept 

12 at r 20 A M 

40 milligrams 

Sept 

12 at 10 30 p M 

90 milligrams 

Sept 

13 

None 

Sept 

14 at 9 30 p M 

85 milligrams 

Sept 

15 at I A M 

30 milligrams 


1 1 5 in the one night 
125 m the one night 


1 15 in the one night 


Total amount given, 515 milligrams per kilo over a period of 6 nights 36-05 Gm 
On the following daj' — September 15 — patient seemed distinctly better and was much 
less nervous and needed little or no sedatives That night, then, instead of avertm, we 
gave him 3J4 grams of sodium amytal intravenouslj at 9 40 p m , and at ii 30 pm 
he was given three grains of sodium amytal orally Fifteen minutes later he got three 
more grains of it orally He had some rest but did not sleep very well By this time, 
though, his general condition was distinctly improved and his mental attitude had changed 
so that It seemed possible to bung him out of his slump We thereupon put him on 
small doses of whiskey,* given every three hours, in the effort to make him drowsy By 
this means it was possible to carry him along both bj day and by night without much 
more difficulty and gradually the intervals between the doses of whiskey were lessened, 
while the sedatives needed were practically nil 

Following the above episode patient received an occasional dose of luminal and once 
m a while a little whiskey, but it w'as not necessary to give him any more avertm and he 
was completely off the morphine His mental condition improved very much, he became 
much less fidgety and did not break out in the profuse sweats as formerly His appetite be- 
came better and he went through his nights fairly well The pain in both hands eased 
and the gangrenous processes of the first and second fingers of his right hand stopped 
at the second joint and the first joint respectively The parts affected mummified and 
were later on removed It is sad to relate, though, that the gangrenous process of his 
left big toe gradually, though rather painlessly, involved first the adjacent toes and then 
the whole foot to such extent that the leg had to be removed (It will be noted that 
this IS the leg that had no peri-arterial sympathectomy ) Patient w'ent through this 
ordeal under avertm and gas anaisthesia quite satisfactorily and made a prompt recovery 
It was natural that concern should be had lest the successive doses of avertm have 
some deleterious effect but nothing of the sort was noted in the blood, the kidneys, or 
the liver, functional tests of the two latter being entirely normal It was interesting, too, 
to note that during each day following the administration of avertm the patient was some- 
what drowsy but could be roused without difficulty Furthermore, and best of all, his 
appetite seemed unaffected Indeed, as he became quieter his appetite picked up 


* Whiskey had been tried before the avertm but had not helped • 
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To sum up, then, wc piesenl the case of a }Oung man ^^hose moialc 
the lesult of multiple extiemity mvohement and piofound sufifeiiu" ovci a 
long peiiod of time, was so hacll}^ shatteied that none of the usual methods 
of lehevmg his distiess and giving him lest was of avail In the emeigency 
he was given successive doses of aveitin ovei a peiiod of six days and nights 
— eight doses m all, a total of 515 mg pei Kg or 3605 Gm Upon several 
occasions he was given two doses, the second smaller than the hist, within 
thiee 01 four houis He giadually became quieter until finally it was possible 
to switch him over to the moie usual means of dealing with such conditions 
This patient suffeied no haimful efifects fiom the aveitm and is now — six 
months latei — well on the road to lecoveiy, after having gone thiough a 
second major operation 

Naturally, it is impossible to generalize too much fiom one case, but the 
lesult obtained in this instance was so unexpected and startling as to wan ant 
the hope that maybe a new method has been found to deal with conditions 
that have hitheito been most inti actable and unsatisfactoiy 

Bertram M Berniieim, ]\I D 
Raymond A Taylor, M D 

BaIfiino)e, j\Id 

REFERENCES 

^Huntington, Robert W, Jr The Tieatment of Tetanus Yale Jour Biol and IMecl 
vol 3, p 207, Januarj', 1931 

° Sulzberger, Marion B Recent Immunologic Studies m H>persensitivity to Tobacco 
J A M A , vol 102, p II, No I, January 6, 1934 

SIMPLE GLASS BLOOD TRANSFUSION APPARATUS 
There aie numeious appaiati foi perfoimmg blood tiansfusions ITow- 
ever, the illustrations below piesent a very simple, inexpensne apparatus 
already available as an impoitation from Japan wheie it is used foi other pur- 
poses It consists of a simple Y-shaped glass adapter (Fig i ) with a ground-in 
glass valve in each arm making a ball-valve ai 1 angement The glass valves in 
each aim of the Y^-adapter open and close by suction and piessure respectively 
as the piston of the syiinge is pulled out or pushed in On the upstroke the 
action automatically opens the valve fiom the donoi and closes the valve to the 
lecipient and conveisely on the downstioke closes the valve fiom the donor and 
opens the valve to the recipient The valve an angement is airtight and leak- 
proof so that theie is no leflux or possibility of admixtures of blood The 
adapter is made of tianspaient glass so that the entiie piocedure is constantly 
visualized Each extiemity is bulbous so that rubbei tubing may be fitted ovei 
it Any size Liiei syiinge may be used with the adaptei, but the medium-sized 
ten-cubic centimetie syringe has been found the easiest to handle 

This apparatus gieatly facilitates the giving of blood transfusion without 
the use of saline It is desirable during the transfusion to spray ether on the 
syringe and glass adapter This delays clotting and prevents the piston of the 
sjimge fiom sticking The syiinge is preferably changed after the transfer- 
ence of 200 cubic centimeti es of blood The bi-valve glass adapter does not stick 
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dining a tiansfusion of 500 cubic centimcties of blood Forlargei transfusions 
It IS better to inseit a new glass valve apparatus 

The materials and apparatus are prepared foi blood transfusion according 
to the method published by Lewisobn and Rosenthal ^ This provides for the 
special cleansing of the apparatus to remove old blood and eliminate foreign 
pi otein 

A slight modification of the apparatus (Fig 2) is particularly valuable for 
infusion of intravenous solutions, such as 50 cubic centimetres of 50 per cent 
glucose, saline, or solutions for local anaesthesia 



A small syringe may be used for this purpose to insure a continuous flow 
without detaching the syringe to draw up additional solution A desirable 
feature is the grounding of one extremity so that a needle may be attached 
directly to it This modification is also very desirable for the withdrawal of 
body fluids, as in a thoracentesis or aspirating a gall-bladder or cyst at the 
operating table For this purpose the arrangement of the valves is reversed 
There are several advantages in the use of this universal bi-valve glass 
adapter (i) The ease in setting up for transfusion and simplicity in operation 
due to automatic action (2) The adaptation for thoracentesis, paracentesis, 
and infusions (3) A more or less continuous flow of fluid with any size Luer 
syringe (4) The low cost 

Sidney Hirsch, M D , 

New York, N Y 

' Lewisohn, R , and Rosenthal, N Prevention of Chills Following Transfusion of 
Citrated Blood J A M A , vol 100, pp 466-469, February 18, 1933 
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EMB0LECT03IY REPORT OF T\YO ATTE:\IPTS 
OX THE SAYIE PATIENT 

Ix The Axxals or Surgery of July 1932 the writer leported an un- 
successful embolectomy performed on a woman, aged sixty-four with an 
embolus imohmg the left femoral artery The present report is intended to 
show that the operation of embolectomy may fail to cure the patient even 
when performed soon after the supposed lodging of the embolus 

J S, male, aged fortj-fi\e carpenter with negatne past histor\ except for a mild 
diabetes mellitus of eight } ears’ duration was admitted to the Billings Hospital ]March 
II, 1932, on account of pam in the left arm and c\anotic discoloration of the arm almost 
up to the elbow' of eighteen hours’ duration The onset was sudden wuth acute pain in 
the arm and hand not relieved b\ massage Fi\e dajs before admission the patient had 
a cough with hjemoptysis and generalized chest pain Examination re\ealed cardiac 
enlargement associated with a diastolic murmur There was a friction rub in the right 
posterior pulmonarj base The left arm was markedlj discolored to within six centimetres 
of the elbow and skin temperature and skin sensation tests indicated that this was the 
point of maximum change The left leg was a little colder than the right and the 
dorsalis pedis pulsation w'as w eaker on the left than on the right The coagulation time 
was two and one-half minutes and the bleeding time one and one-half minutes 

Two hours after entrance the arter\ was opened in the axilla under local anaesthesia 
Bj probing upward fifteen centimetres an embolus, two centimetres long, shot forth fol- 
lowed bj a gush of blood The radial pulse did not return nor was there am change in 
the appearance of the arm so a second arteriotomj was made m the cubital fossa and 
another clot remo%ed There was still no change in the appearance of the arm and it 
was assumed tliat the operation was done too late and that thromboses filled all the 
smaller arteries Complete mummification to the elbow' required amputation at the middle 
of the humerus on J^Iarch 28 Pathological examination re\ealed no arterial disease 

On March 18 there was numbness and tingling in the left foot of sudden onset 
The foot w'as blanched and cold, all sensation was lost o\er the toes and sensation to 
touch was lost oier the sole of the foot Skin temperature tests showed the point of 
maximum change to be at mid-calf Operation w'as performed two hours later under 
local ansesthesia Arteriotonues w'ere made in the popliteal arterj and in the posterior 
tibial arter\ just abo^e the internal malleolus Clots were remo\ed from both places, 
but arterial flow was not restored The next daj the foot was blue and on April 13, 
the leg was amputated at the junction of the middle and low'er thirds of the tibia The 
stump became infected and Bacillus welchii obtained, but there was no crepitation The 
leg was amputated at irad-thigh on April 15 and the next day the patient died with a 
temperature of 41 6°C The anatomical diagnosis w’as thrombosis (both organized and 
recent) of the circumflex branch of the left coronarj arterj with extensile infarction 
and atrophi of the miocardium of the left \entricle, marked fibrous replacement of the 
mjocardium of the left lentncle, parietal thrombus oier the infarct in the left lentncle, 
peripheral arterial thromboses w ith infarction of the spleen, kidnej s and low er lobe of the 
right lung, healed amputation stump of the left arm, open amputation stump of the 
left leg 

Histological examination of the kidney infarct indicated that it was at 
least SIX months old The pulmonar} infarct was probably the cause of the 
bismoptysis Although the patient never had s} mptoms in Ins leg until tw o 
hours before the second operation, examination a w'eek before indicated 
circulator)' deficiency This may have been due to small emboli preceding the 
final one or to thrombosis, but it is interesting to note that w ithout this oppor- 
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tunity to examine the leg a week befoie the probable eii dilatory weakness 
nould never have been suspected None of the arteriotomies were done 
on vessels not already occluded and as they were all done under local 
anaesthesia, it is probable that they neitbei hastened the impending gangrene 
nor endangered the life of the patient During the operations it was noticed 
that the blood clotted faster than normal even though the pre-operative and 
post-operative coagulation times were normal It is probable that the coagul- 
ation time alone is not the real index of intravascular coagulation tendency 
as has been shown recently by Bancroft 

BulB found i8i instances of parietal cardiac thrombi m a series of 6,140 
necropsies and the present case is an instance of multiple embolism from one 
of these thrombi Recent reviews of the subject of embolectomy by Danzis- 
and by Pearse^ confirm the belief that the majority of emboli lodging in 
peripheral vessels are cardiac in origin 

The probable endogenous Bacillus Wei elm infection is of interest An- 
drews recently has reviewed the literature on this subject and called attention 
to the frequent presence of this organism in normal tissues 

Henry Harkins, M D 
of Chicago j III 
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ALEXIS VICTOR MOSCHCOWITZ 

1865-1933 


Alexis Victor Moschcowitz came to America from Hungary wlien a 
boy of fifteen Industry and enthusiasm were evei prominent in his pei- 






AiEXIS \ ICTOR AloSClICO\S JTZ Ml) 

sonahty He Avas giaduated in pliarmac}'^ in 1885 and then entered tlie 
College of Physicians and Surgeons, Columbia Universit}' On receiving his 
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degree in 1S91, he was awarded one of the Harsen Prizes for distinguished 
scholaiship Later he became Professor of Clinical Surgery to his Alma 
Mater 

His first post-graduate position was that of interne in the German Hospi- 
tal of New Yoik, now the Lenox Hill Hospital, where he gained the confi- 
dence and friendship of those with whom he worked After a short period 
in general practice he became the Associate of the late Doctor Langmann 
and also of that piogressive surgeon, Willy Meyer In 1895 he secured 
a place m the out-patient department of Mount Sinai Hospital from 
which it was but a stepping stone to an appointment as Adjunct under Dr 
Arpad G Geistei He leached the rank of full Attending Surgeon in 1914 

His oiiginahty and faithfulness cairied him far toward the high places 
111 his profession Pie became Consulting Suigeon in 1927 an office which 
he held for the lemaindei of his life Other institutions sought his profes- 
sional skill and he became attached to seveial in the capacity of Attending or 
as Consultant 

A Fellow of the International Suigical Association, he enjoyed to the 
full the coidial fnendshijjs which he made with suigeons from many coun- 
tiies In 1927, he was made a Fellow of the Royal Academy of Physicians 
of Rome Mis Moschcowitz invaiiably accompanied him to the Congi esses 
and by her giacious and congenial piesence added greatly to the pleasure 
of the social functions 

To enumerate b}'’ then title all the notable contributions made by Mosch- 
cowitz would fai exceed the limits pf this memoir There was scarcely a 
field to which he did not contribute PIis name is especially distinguished as 
an expert in henna A monograph by bun on this subject nas pulihshed m 
Johnson’s Opeiative Surgery, which has long been consideied authoritative 

The final addition to his works was the papei on Vestigial Mastitis read 
before the American Suigical Association at the meeting of 1933 It is 1 
piece of scientific, clinical and literal y investigation which cannot fail to link 
his name with the disease which he desciibed 

Dili mg the wai, Alexis Moschcowitz was appointed by the Surgeon 
General to the Empyema Commission where he did outstanding service in 
lesearch as well as in the opeiating looms of many of our military hospita’s 
His abounding patiiotism appeared to bring him as much giatification and 
pride in the title of Colonel in the Aimy as his many honors in civil life 
Soon after the war (on Decembei 12, 1919), Doctor Moschcowitz by invita- 
tion of the College of Physicians of Philadeljffiia dehveied the Muttei Lec- 
tin e before that body 

At Mount Sinai Hosj^ital, where I knew him best, he held the affection 
and respect of everyone — the trustees, his colleagues, the nurses — all who 
served with him in any capacity He will always be remembered with affec- 
tion for his gentle ways, his fiiendly smile and a certain whimsical humor 
which made all his companions prepare for something wise and witty when- 
ever he rose to speak Howard Lilienthai , M D 
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MILES FULLER PORTER 

1856-1933 


Miles Fuller Porter was born September 27, 1856 His father was 
a surgeon m the Union Army and the war orphaned him at an early age, 
making his later education dependent largely on his own exertions It was 
these youthful struggles that developed one of his most marked characteris- 



Miles Fuller Porter, M D 

tics, that of self-reliance It was not easy for him to change or to admit that 
he had been mistaken His early orphanage also bred m him a habit of mdus- 
try He was never idle From early childhood he knew what his vocation 
would be and every effort was bent toward attaining that goal He was 
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graduated from the Ohio Medical College in 1878 He was in love with his 
profession, and it was this absorbing interest that made him regular in his 
attendance on medical society meetings, and ready to defend his opinions on 
any subject on the floor In debate he was a forceful speaker because he 
spoke from a wide expeiience, and had implicit confidence m his own judg- 
ment 

He attained membeiship m all the leading Surgical Associations He 
served his county and state oiganizations as piesident and became a trustee 
of the A M A from igoo to 1909 

The writer’s professional association with Doctor Porter dates from 1891, 
when he was doing a prodigious amount of work m general piactice It 
was always a matter of surpiise that one so frail-looking could endure the 
loss of so much sleep Neaily all of his early surgery was recruited from 
his own patients, but gradually more and more of his surgical cases were 
lefeired by other physicians until in 1899 found it necessary to limit his 
piactice This gave him moie time to devote to study and the pieparation of 
papers for publication For a number of years he edited the department of 
suigery m the Fort Wayne Medical Magazine which later became the Journal 
of the Indiana State Medical Association 

It may truthfully be said of Doctor Poiter that he was a self-made man 
foi although he yearned for the opportunity to perfect himself by study 
abioad m his youngei years, the demands of a large and growing family 
made this impossible He did manage to see some of the London and 
Edmbuigh hospitals while recuperating fiom an illness resulting from over- 
work 

His code of moials was very strict Fie gave to his patients the best 
service of which he was capable without regard to recompense He was 
ardent m his condemnation of eveiy act that might be construed as at all 
dishonest, 01 not open and above-board 

Doctor Porter’s home life was ideal and he could always be found there 
when not engaged professionally To those who did not know him well he 
was often regarded as austere and difficult of approach, whereas the exact 
opposite was the truth He was ever ready and willing to make anj'^ saciifice 
foi a friend 

He bore his last, long, painful illness with fortitude and maintained his 
interest in medicine to the end by contiastmg published accounts of his inaladv 
with the piogiess his own case made to a fatal termination on Dec 6, 1933 

Like Oslei, “he was only soiiy he could not attend the post-mortem ’’ 

Budd Van Sweringen, M D 
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THE KLIPPEL-FEIL SYNDROME'^ 

By Deforest P Willard, M D , and Jesse T Nicholson, M D 

OF Philadelphia, Pa 

The Klippel-Feil syndrome originated from a case report by M Klippel 
and A Fell m 1912 They formulated the following conditions (i) Limi- 
tation of head motion (2) Low margin of head hair (3) Absence of 
neck They believed the etiology was mtra-uterine inflammation or trauma 
Their subject was a forty-six-year-old male, a tailor b)^ trade At necropsy 
they found the cervical vertebras fused and having a posterior spina bifida 
occulta The mass did not contain either axis or atlas and was thought to 
be formed b)^ dorsal vertebras as there weie four pair of ribs, and but eight 
normal dorsal vertebrae below it 

In 1919, Fell expressed a belief that the high spina bifida was the original 
lesion and that pressure and trauma later in foetal life caused the fusion and 
malformation He recognized three types ( i ) Complete absence of cervical 
spine, (2) partial numerical reduction of cervical vertebrae, and (3) asso- 
ciated partial reduction extending throughout the spine 

An earlier report of this syndrome was by J Jackson Clarke, in 1906, 
before the Clinical Society of London He reported a male four years of 
age with head fixed, with chin close to sternum and no movements of cervical 
spine He stated, “skiagrams showed extensive abnormalities in the form of 
bones in the upper dorsal and cervical regions, and a cervical rib was present 
on each side ” He claimed operative treatment followed by massage gave 
natural movement There was, however, no report of the operative procedure 

The two cases that we ^vlll report fall into the second group of Feil’s 
classification the first case by actual numerical reduction of vertebrae, and 
the second case by reduction of vertebrae due to fusion 

Case I — J S , a male, aged eight years, was the sixth of seven children (Figs i 
and 2 ) There were no existing abnormalities m the other members of the family He 
had a normal birth at eight months His deformed neck was noticed in the second week 
He was weaned at five months He had no serious illnesses He is under-nourished 
and under-developed His head rests low between his shoulders , the hair line is low on 
the neck, there is marked nuchal depression He has a rounded dorsal Ig^phosis His 
trapezii flare out from the base of his skull to his shoulders His scapulse are elevated 
His chin rests close to his sternum His nipples are relatively low Flexion and 
extension of his head are practicall}" normal Rotation is possible to 25° m either 
direction Lateral flexion is somewhat limited All motions of the neck are without 
pain There is bimanual synkinesia or associated movements of the hands Scratching, 
patting and writhing motions are earned out b}-^ the opposite hand with mirror-like 
precision Re flexes are normal His teeth have serrated edges The two lateral 

* Read before the Philadelphia Academy of Surger j , May 2, 1932 
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upper incisors are unerupted and the two lower lateral incisors are behind the middle 
incisors There are no other gross abnormalities The Mantoux Tuberculin Test and 
blood Wassermann are negative 

The Rontgen film shows but six cervical vertebra: with fusion between the bodies 
of the first and second and partial fusion with the third The spinous processes of the 
second and third vertebr'e are united as are those of the fourth and fifth (Fig 3 ) 
There is a posterior spina bifida occulta of the third and fourth vertebra: (Fig 4 ) 
The other spinal vertebrae are normal except for the first sacral which shows a posterior 
spina bifida occulta 

Casl II — S W, a male, aged ten jears, was the second 111 four children His 
mother was an epileptic, but there were no other abnormalities in other members of the 
family His past history was essentially negative His deformitj was not observed 
until his second year 



Fig I — (Case I) J S Hevd in flexion Fic 2 — (Cise I) J S Shoning prominent 
Note low hiir line short neck, nuchal depression occiput, dorsal kvphosis 

winged trapezil, high scapul-e 

He presents similar gross characteristics of the other case, but has a slight tendency 
toward a right torticollis Rotation of the head is limited, other motions about normal 
He does not have bimanual synkinesia His von Pirquet test is positive, but blood 
Wassermann negative 

The Rontgen film shows seven cervical vertebrs with fusion of the first and second, 
and third and fourth vertebral bodies, with fusion of the spines of the second and third, 
and sixth, seventh cervical and first dorsal vertebra: There is no spina bifida occulta 

(Fig 5 ) 

Etiology — Of the sixty cases in the hteiature all have) occurred spon- 
taneously without history of familial malformations The syndrome has 
occuired with about equal frequency m both sexes De Beaujeur and Block 
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and also Ingelians and Piquet have reported hereditary syphilis as a factor 
Both of these cases iveie deaf-mutes with mental deficiency In the majority 
of lepoits syphilis was not questioned Trauma has been mentioned as an 
explanation The developmental deviations which take place before the thud 
month of embiyonic life aie undoubtedly of influence 

Embtyology — Jamieson claims that ossification begins in the seventh 
week of foetal life hi the spinal aiches and the tenth week m the bodies 
Befoie the thud month of development, therefore, distinct ceivical charac- 
teiistics essential to the shape of the adult osseous cervical vertebise 
have occuiied 

Accoiding to Bardeen, there aie two bilaterally placed centies of chondri- 



Tig 3 — (Case I) J S Six cervical vertebr®, fusion of first and second cervical 
bodies md fusion of spinous processes of second third and fourth and fifth 


ficatioii foi each of the vertebral bodies Ventral fusion takes place befoie 
dorsal fusion Theie are separate centres of chondiification foi the neural 
piocesses fioni which develop the laminae, articular and transveise piocesses 
The adontoid process represents the body of the fiist cervical vertebia 
Dining the second month there is chondiification of the arches of the more 
ciamal ceivical veitebiae, at which time the atlas is fused to the axis and for 
a biief period, the bases of the neural arches of the axis and atlas, togethei 
with the tissue foiming the occiput bone, become fused into a nearly con- 
tmiioiis mass of pencartilage 

It appeals that the malfoimation is detei mined before the thud month of 
foetal life The posterior spina bifida is caused either by the latei fusion 
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of the posterior chondiification centres foi the veitebral bodies, or by the 
lack of fusion of the laminae chiondnfication centres Due to faults in 
these laminae chondnfication centres, fusion of adjacent spinous processes 
occur The appaient or actual reduction of cervical veitebra is brought about 
by faulty or complete fusion of the body chondnfication centres in forming 
the continuous mass of peiicartilage with the occiput An extension of this 
abnormal fusion piobably accounts for the changes which may appear in the 
upper dorsal region 



Fig 4 — Posterior spina bifida occulta of the third and fourth cerMcnl \ertebr'e 

Pathology — The following additional variations occur m the leported 
cases of Klippel-Feil syndrome (i) Usuall)'- fusion of atlas to occiput 
(Heidecker ) (2) Fusion of first thiee veitebial bodies with fusion of spines 

of thud, fouith and fifth ceivical vertebiie (Guillam and Mallaret ) 
(3) Fusion of the first and second cervical veitebras with third intact and 
fourth, fifth and sixth fused (Pierre Ingehans ) (4) Fusion of third, 

fourth, fifth and sixth cervical bodies and fusion of sixth and seventh cervical 
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rxid first and second dorsal spmoiis processes (Eloiison ) (5) Reduction 

to four cervical vertebras. ^^La^'asti^e and iMiget ) (6) All cenical verte- 

brie fused in one mass with four cervical nbs and reduction of dorsal vertebrie 
to e^glit. (Klippei-Feil ) (7) A posterior spina bifida occulta which may 

extend from ocaput to thorax i^Robel and Frawley ) (S') Fusion of six 

upper dorsal tertebrte. (Pt’tel and Saevic ) (9) A fusion of first and 

second right nbs and two nbs arising from the founh left dorsal vertebra 
(Ingelrans and Piquet ) (10) Fusion of the fifth lurab?r and sacuim (In- 

geirans and Piquet ) (ii) Dorsal spina bifida occulta and sacral rachichisis 
tlngelrans and Piquet.) (12) Oblique bodies of cervical dorsal \ertebrte 
v.nth a bemivertebra and unfused laminte. (Ingelrans and Piquet ) 



5 — (Cnse II ) Fcron of f rst end secced ena tcj.'a end toerth cer^cel 
copes — icr; fn^ror: of tee so ces of the secoea enc 'rard ena sixta eca se\eatii cervicel 
fits'' cotsci Tercel!— 5 


Sysj'^toms — ^The physical characteristics are the apparent absence or 
shortness 01 neck the low hair line on the back of the neck the nuchal de- 
pression the Sa.ring trapezii the high position of the shoulders the promi- 
nence of occiput the dorsal k}-phos the high scapulie the proximity of chin 
to sternum the low nipple line the Imiitation of head motion and freedom 
irom pain 

i he associated variations mav be torticollis astinmetr}' of face scoliosis 
Sprengle s deformity (Heidecker) absence of external auditoiy- meatus 
Ungelrans and Piquet) abnormalities of upper extremities — atrophy ot left 
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forearm and hand (Pytel and Saevic), club hand (Ingelrans and Piquet), 
mental debility (de Beaujeur and Block), bimanual synkinesia or mirror 
movements (Bauman) 

Diagnosis — The cases may readily be mistaken for tuberculosis of the 
cervical spine The differential diagnosis depends upon, first, the absence of 
rigidity , second, motion without pain , third, Rontgen film 

Tieatineiif — Heidecker states improvement in mobility after gymnastic 
exercise R3^erson cites improvement in cosmetic effects m one case after 
division of the trape7ius Certainly, massage and stretching should be given 
a thorough trial early in the growth period and the associated deformities of 
torticollis scoliosis, club hand, etc , corrected 

Piognosis — Guillain and Mollaret describe a case, male, thirty-three 
years old, who developed a progressive spastic paralysis starting in the right 
leg and involving the left side twelve years later Heidecker reports pain in 
old age due to plexus disturbances All cases, however, which have come to 
necropsy have died of an acute infection About fifteen adult cases have 
been reported The oldest was seventy years 

Discussion — There is no description of the cervical nerve abnormalities 
which would be expected with reduction and fusion of cervical vertebrse 
There are few neurological symptoms reported Bauman reported mental 
retardation, spasm of cervical muscles in two cases, and difficulty in swallow- 
ing or breathing in one case, and “minor movements ” 

Theie are no previous accounts of these observations except mental re- 
tardation in two cases of mutism and hereditary syphilis Our first case 
shows “mirror movements’' or bimanual synkinesia Purves-Stewart states 
that this may be physiological, especially in children, occasionally per- 
sisting into adult life Rarely, it may be familial and is then regarded as a 
stigma of a neui opathical inheritance Badgley points to imitative synkinesia 
in hemiplegics, voluntary movements of one side of the body tend to be 
reproduced symmetrically on the hemiplegic side It, therefore, appears 
that the associated movements are extra-pyramidal in origin and are not 
caused by anj' abnormality m the cervical region 

CONCLUSIONS 

(1) The Khppel-Feil syndrome is a developmental abnormality dating 
from the third month of fostal life 

(2) Syphilis is incidental rather than etiological 

(3) Additional variations in other spinal vertebree frequently occur 

(4) Other congenital abnormalities co-exist 

(5) Cases may be mistaken for cervical Pott’s disease 

(6) The treatment is palliative 

(7) The deformity is not detrimental to longevity 

(8) “Mirror movements,” bimanual synkinesia, are not characteristic of 
the condition 
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HISTAMINE THERAPY OF RHEUMATIC AFFECTIONS AND 
DISTURBANCES OF THE PERIPHERAL CIRCULATION 
By David H Kling, M D 

OF New York Cit\ 

In 1931, D Deutsch^ reported very favorable results in 250 cases of 
painful affections of muscles and joints treated by galvanic cataphoresis of 
histamine over the affected parts His findings were corroborated by Kopits,^ 
Thrumpp,® v Papp,^ Friedlander/ Payer,*' and supplemented recently by 
Vas'^ and Bettmann ® Failures of this method reported by Rubmann** and 
Kaufmann^*^ were plausibly explained by faulty technic 

No report m American literature has appeared as yet This preliminary 
paper will therefore give an outline of the principle, the modalities and the 
temporary results of histamine treatment in rheumatic affections 

The Punciple of the Action of Htstamtne on the Peupheial Cti dilation 
— Recent investigations have emphasized the significance of disturbance of 
the peripheral circulation 111 the etiology of chronic affections of joints and 
muscles Goldhaft, Wright and Pemberton^^ have produced osteo-arthntic 
changes in the knee-joint of the rabbit by interference with the normal 
blood supply Spasm of the arterioles provokes myalgia, according to v 
Papp The elimination of the vasoconstriction by ramisection and sympa- 
thetic ganglionectomy gave good results in selected cases of rheumatoid arthri- 
tis, published from The Mayo Clinic by Hench, Henderson, Rowntree and Ad- 
son 

Also, physiotherapeutic procedures produce beneficial effects in rheumatic 
affections chiefly by a temporary increase of the blood supply According 
to Lewis, every irritation liberates in the tissues a histamine substance which 
he regards as the hormone regulating the peripheral circulation Deutsch 
conceived, therefore, the idea to supply directly the affected parts with his- 
tamine and thus overcome a possible deficiency more efficiently than by the 
usual physiotherapeutic measures 

A simple experiment demonstrates the powerful influence of histamine 
on the peripheral circulation A drop of i to 1000 histamine solution is placed 
on the skin, which is subsequently pricked by a sharp needle Within five 
minutes an urticaria wheal develops surrounded by a red flare The response 
of the peripheral circulation consists of a triple reaction first, there is a 
local dilatation and an increase in the blood flow in the minute vessels (purple 
spot) , second, a local increase in the permeability of the capillaries, which 
produces the wheal, thud, a widespread dilatation of the surrounding ar- 
terioles (flare) 

The distribution of histamine over the affected part in rheumatic condi- 
tions will theiefore result in a comprehensive alteration of the peripheral 
circulation in the diseased parts 
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Techmc of the Histamine Application — (a) Cataphoiesis — Deutsch devised for 
this purpose a special galvanic apparatus and used leaf impregnated with histamine in 
conjunction with it This outfit, called Katexon and Katexon leaf, is not yet available 
here The following technic was therefore adapted A reliable galvanic apparatus 
equipped with an accurate milliammeter supplies the electric energy For electrodes 
aluminum or lead leaf is used Filter paper or gauze is moistened with a solution of 
histamine acid phosphate of i to looo, dissolved in o i per cent chloretone for preserva- 
tion The affected part is covered by the filter paper, over which the positive electrode 
IS adjusted and secured with rubber bandages On account of the danger of producing 
burns, care must be taken so that the electrode should not touch the bare skin and all 
metal should be removed from the vicinity of the current A very convenient negative 
electrode consists of a non-metal basin filled with weak saline solution A strip of lead 
leaf connected with the positive pole is adopted to the bottom of the basin and covered 
with a rubber sheet One hand is submersed in the basin of saline The current is 
slowly built up from four to eight milliamperes, allowing about one milhampere to the 
square inch of positive electrode It is permitted to act from one to two minutes 

In the majority of cases, no more than a prickling sensation is felt over the treated 
part The current is gradually decreased contact should not be interrupted suddenly 

The sequence of effects of the histamine cataphoresis was studied on 
patients and in self experiments The exposed skin appears reddened im- 
mediately after removal of the positive electrode Soon wheals crop up and 
blend into one patch of urticaria, which stands out whitish from the sur- 
rounding erythema (Fig i ) The temperature over the treated parts is 
raised from 2° to 3° C Gradually, the elevation of the skin recedes, leaving 
red spots The skin does not return to its normal appearance before five to 
SIX hours 

Bettmann has studied the capillary changes and found a marked increase m the rate 
of circulation and in the number of capillaries visualized and dilatation of the subpapil- 
lary vessels He demonstrated the marked influence on resorption expenmentalh-^ on 
the skin of rats, subjected to cataphoresis of 10 per cent natrium iodide solution with 
preceding histamine application Controls treated only with iodine cataphoresis showed 
in the section particles of iodine precipitated with thahum acetate m the superficial 
lajers of the conum, while the sections of the skm which were subject to preceding 
histamine cataphoresis showed iodine particles scattered through all lajers Another 
evidence of the effect on deep vessels of the histamine was furnished by Zsedenyi and 
quoted by Kopits After ligation of bleeding vessels, in the course of an operation, 
histamine was applied to the skin adjoining the incision Thereupon fresh bleeding 
occurred from deep small vessels This permitted an exact hemostasis 

{h) A modification of the histamine cataphoresis was recentl} published b> Bett- 
mann 

A non-metallic (glass, enamel) basin is filled with a i to 10,000 solution of 
histamine and connected wnth the positive electrode and insulated bj' co\ermg it with 
rubber sheet The affected extremity is submersed in the histamine solution The nega- 
ti\e electrode is w'rapped in insulating material (linen, towels or rubber) and applied as a 
cuff abo^e the treated part The current is permitted to act for fi\e to ten minutes 
This method is very convenient in affections of the hand and foot Drawbacks are the 
large amounts of fluid necessary and frequent renewal as the solution deteriorates m 
from one to three dajs The reaction, also, is not so strong as with the former method 

(c) Saafch Method — In cases where galvanic apparatus was not at hand 
I have used the following method of application of histamine The skin is 
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cleansed with gasoline or ether, with a sharp pointed instrument deep 
scratches are drawn over the affected area in vertical and horizontal directions 
at intervals of one-fourth of an inch The whole area is thus divided into 
small squares A piece of gauze is saturated with the i to looo histamine 



I IG I — Histamine application (^) Scratch method, squares formed strips of urticaria (B) 
Cataphoresijs, a continuous patch of urticaria, outlined ^Mth charcoal 


solution and rubbed into the scratches Soon erythema appears and stripes of 
urticaria develop corresponding to the scratches (Fig i-A ) The changes 
on the skin and the therapeutic effects are equal to the ones observed with 
the histamine cataphoresis The advantages of this method are simplicity and 
time-saving It is also of value as it proves that the action of histamine is 
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independent fioni the electrical cunent, thus it refutes the contention of 
Kaiifnmnn that the analgesic effect of this treatment is clue to the action of 
the positive pole upon the tissues Disadvantages aie the persistence of the 
scratches foi about a week and it is theiefore only used on covered paits 

T\ble I 


Summary of Hislamine Therapy Results 



No 

Cured or 






Diagnosis 

Cases 

Improved 

% 

Failed 

% 

Recurred 

Remarks 

Myalgia 

316 

301 

95 6 

15 

4 4 

26'" 

■•'out of 15 1 cases 

Static and trau- 








matic mj algia 

34 

31 

91 I 

3 

8 9 



Contractures 

29 

20 

69 0 

9 

31 0 

16 


Joint affections 

94 

85 

91 3 

9 

8 7 

21* 

■*'out of 56 cases 

Acroparesthesia 

20 

18 

90 0 

2 

10 0 



Neuralgias 

32 

23 

71 8 

9 

28 2 

S'" 

*out of 13 cases 

Miscellaneous 

29 

29 

100 0 

0 

0 0 

5 * 

*out of 10 cases 

Totals 

554 

507 

90 8 

47 

9 2 

71 '^ 

■'■out of 230 cases 


hidicatious and Therapciiftcal Results — Table I presents a compilation of 
the available data on histamine tieatment of rheumatic conditions Out of 
a total of 554 cases, 507 (908 per cent) were either cured or improved, 
foity-seven cases (9 2 per cent ) were not benefited However, in a senes of 
230 favorable cases, reported by Deutsch and Kopits, the relief was only 

Tabie II 


Analysis of Results of Histanune Therapy 




Total 

Cured or 




Recur- 


Condition 

Author 

Cases 

Improved 

% 

Failure 

07 

/o 

rence 

% 

Myalgia 

Deutsch 

94 

89 

95 7 

5 

4 3 

14 

16 7 

Myalgia 

Thrumpp 

100 

98 

98 0 

2 

2 0 



Myalgia 

Kopits 

57 

56 

98 2 

I 

I 8 

12 

21 4 

Myalgia 

Vas 

45 

40 

88 9 

5 

II I 



Myalgia 

Kling 

20 

18 

90 0 

2 

10 0 



Traumatic my- 

Deutsch 

6 

6 






algia 









Static myalgia 

■Vas 

28 

25 

89 3 

3 

10 7 



Neuralgia 

Deutsch 

3 

0 

0 0 

3 




Neuralgia 

Kopits 

13 

9 

69 3 

4 

30 7 

3 

33 3 

Neuralgia 

Vas 

16 

14 

87 5 

2 

12 5 



Arthralgia 

Deutsch 

4 

4 






Arthralgia 

Kopits 

3 

0 






Chrome ai thntis 

Deutsch 

23 

20 

CO 

0 

3 

13 0 

2 

10 0 

deformans 









Chrome arthritis Kopits 

10 

10 

100 0 

0 

0 0 

5 

50 0 

deformans 









Poh arthritis 

Deutsch 

16 

14 

87 5 

2 

12 5 

14 

100 0 

Joint diseases 

\as 

38 

34 

84 5 

4 

10 5 



Acroparestln sia 

\ as 

20 

IS 

90 0 

2 

10 0 



Contracture 

Kopits 

29 

20 

69 0 

9 

31 0 

iCt 

go n 

Kl\s( cllaneous 


29 

29 

100 0 

0 

0 0 

5 
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temporaiy in seventy-one (309 per cent) cases This high percentage of 
lecLirrences was paitly due to insufficient treatment in the experimental stage 
of the method, and to its application in conditions where only symptomatic 
effect could be expected On the hand of Table II, which gives a suivey 
of the icsults by each authoi, the piesent status of this tieatment will be 
analyzed 

Myalgia (Myositis) — Thiee hundred sixteen cases, repiesentmg over 56 
pel cent of the total, belong to this group Pam, tenderness and limitation of 
motion due to muscle spasm are the chief symptoms Sometimes distinct 
haidenmg can be palpated within the muscle m the vicinity of the insertion 
(M3ogelosis ) The onset is lather acute and frequently provoked by ex- 
posuie to tempeiatuie changes 01 by piolonged exertion of the muscle group 
The short time since mtioduction of the histamine tieatment permits an 
evaluation of the effect only in relatively acute conditions which present a 
definite yet simple clinical pictuie This explains the pievalence of the re- 
poits to date in painful affections of the muscles 

Foi the same leason only twenty cases of myalgia of my own observation 
can be piesented here Duration of the symptoms amounted from one week 
to two years , the age ranged from twenty-eight to sixty-seven years Previ- 
ous treatment was given without success in eight cases, and consisted of bak- 
ing and massage and diatheimia The muscles of the shoulder were affected 
m fifteen, of the aim in two, of the forearm, neck and calf 111 one case 
each Cure 01 impiovement was achieved in eighteen (90 per cent ) , two 
cases remained unrelieved No othei treatment was given during the his- 
tamine theiapy The lesults are in good agreement with these published 
by the other authoi s which reported success m 90 to 95 per cent 

A thorough examination of all muscles of the affected part for pain, 
tenderness, conti action and nodules is of the utmost importance for success 
of the tieatment It is a common occuirence, for instance, that myositis of 
the tiapezius muscle is diagnosed, while further examination would have 
detected tenderness and spasm of the deltoid and the pectorahs insertions 
as well All affected muscles and the antagonists must be tieated 

The effect of the treatment is veiy striking Immed ately aftei the very 
first application, pain and tenderness disappear and motion is increased In 
case this initial effect is not pronounced, the final outcome must be viewed 
with scepticism This analgesic effect remains fiist for several hours, cor- 
responding to the changes m the circulation described above The tieatment 
IS theiefoie lepeated at fiist daily if possible, with the progiess of the re- 
covery, the painless intervals mciease up to twenty-four to forty-eight hours 
Treatment is now continued eveiy second to third day, until all symptoms 
have disappeared The number of treatments required varies from three 
up to twenty In severe and chronic cases one is justified to continue as long 
as there is good immediate response to the treatment As illustration four 
abstracts of histones are given 
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Case I — L 0 , fifty years of age, white, housewife Since three months, pain and 
tenderness over the right shoulder , limitation of abduction and elevation of the right 
arm Diathermia and massage did not bring relief Examination — Tenderness over 
the trapezius and insertion of the deltoid muscles, which disappeared immediately after 
the first treatment She returned with the statement that she was able to spend the 
night free of pain for the first time since the onset of the condition Pam relieved 
permanently after the first treatments, but tenderness did not subside completely before 
the seventh application of histamine 

This case shows a prompt success of histamine after failure of diathermia and 
massage 

Case II — F 0 , forty-four years of age, white, housewife Four years previous, 
treated for calcified subacromial bursa of the right shoulder Since one week, pain, 
tenderness and limitation of motion of the left shoulder Menopause with thirty-five 
years, dermographismus and acroparesthesia of the fingers Evannnahon — Left trapezius 
and deltoid and pectoralis are contracted and very tender to touch Motion is re- 
stricted in all directions by the muscle spasm, maximum of abduction 40° After the 
first treatment tenderness disappeared, motion increased, abduction 120° Recovery 
complete after four treatments 

This IS an illustration of prompt recovery of an acute attack in an individual pre- 
disposed to rheumatic affections and circulatory disturbances 

Case III — C R , forty years of age, physician, white Since four weeks, pain in 
left shoulder, increased on motion of the arm While driving he is in the habit ot 
leaning the bend of his arm out on the window and assumes that this exposure to 
weather and pressure have brought on this condition At the first examination, a hard 
and tender node the size of a hazel-nut was found at the insertion of the deltoid muscle 
The fiist treatment was given over this area alone Immediate disappearance of pain 
and tenderness lasting for several hours The nodule in the deltoid was not more 
palpable when he returned two days later, but there was still pain on motion of the 
left arm The reexamination revealed tenderness and contracture of the cervical portion 
of the trapezius and the insertion of the pectoralis muscles The symptoms disappeared 
after three treatments This case shows the importance of a thorough examination and 
treatment of all the affected muscles 

Case IV — A K , forty-five years of age, white, sign painter Since eight days 
pain in the right elbow increased on motion No evidence of lead poisoning Examina- 
tion — The elbow -joint is normal, but tenderness present over the head of the flexor 
carpi communis There was only slight decrease of pain and tenderness after the 
treatment, and no permanent relief after three applications 

The reason of the failure in this case could not be ascertained, as the patient discon- 
tinued the treatment 

Muscle Affections Following Tianma, Static St? am o? Disease of Bone 
and Joints — Successful treatment of pam and muscle spasm following 
trauma was repotted by Deutsch m six cases, Tlirumpp published eighteen 
cases With recoveiy in seventeen This result, if confirmed in a large series, 
would indicate a gieat piogiess in the aftei -treatment of injuries to ex- 
ti emities 

111 static myalgia chiefly due to weak feet, Vas lepoited good results 
111 twenty-five out of twenty-eight cases In contiactures of muscles, due to 
bone and joint aiTections, Kopits had impiovement in twenty-nine cases, how- 
evei, in sixteen cases, the results were only transitoiy Although the treat- 
ment in this gioup IS only sjnnptomatical, it could be made use of to correct 
faulty position in piepaiation of final measures 
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In thiee cases of calcified subacromial bursae, verified by rontgenograms, 
I have seen disappearance of pain, tenderness and return of complete motion 
after three to six treatments 

Aitlvihs — Ninety-four cases of different types of arthritic conditions 
are listed In eighty-five cases, improvement was noted, which, however, was 
only transient m twenty-one cases The results are inconclusive on account 
of the small number of cases and the indefinite nomenclature used (Deutsch 
and Kopits refer to their cases as arthritis deformans and polyarthritis , Vas 
\Mites of “joint diseases”) I have under treatment a group of cases of 
osteo-arthritis and of rheumatoid (atrophic) arthritis In some cases of 
the former, I have noticed a decrease in hypersensitivity and stiffness In 
the second group some improvement m motion and decrease of pain occurred 
after treatment However, prolonged observation in a large number of cases 
is necessary for definite conclusion in this eminently chronic group of affec- 
tions The results are expected to he of great importance, independent of 
the therapeutical effect It will be possible to determine the actual influence 
of the peripheral circulation in different t3'^pes of arthritis The deep altera- 
tion of the skin circulation by histamine, if by itself without permanent 
value, could eventually be used as an adjuvans of a more specific therapy 
Nciiialgta — Out of thirty-two cases of neuralgia, twenty-three were re- 
ported improved Of these, nine only transitory improved Deutsch had 
tailures in three cases of neuralgia of the nervus cutaneus femoris lateralis 
and regarded histamine as ineffective m pure neuralgia and improvement as 
indication that the muscle was chiefly involved, especially in ischialgia 
Aci opai estliesia — Vas reported good results in eighteen cases out of 
twenty of acroparesthesia of the hands or feet I have a series of cases 
under treatment in women of middle age, complaining of numbness, hyper- 
sensitivity and paresthesias To date, I have not seen any marked influence 
yet, but m these long-standing disturbances the treatment should be con- 
tinued for a considerable length of time 

Miscellaneous Conditions — Deutsch had complete failure as to perma- 
nent results in ten cases of painful periostitis Vas claims success m ten 
cases in furunculosis and in three cases of painful infiltrations after peri- 
vascular injections Of considerable greater interest are his good results 
in a case of Raynaud’s and in two cases of Buerger’s disease and in three 
cases of chronic ulcer of the leg The action of histamine m these conditions 
of distuibed peripheral circulation requires extensive investigation 

SUMMARY AND CONCLUSIONS 

The application of histamine either by cataphoresis or by the scratch 
method is presented 

Alteration of the peripheral circulation is the principle underlying the 
treatment of rheumatic conditions and disturbances of the vasomotor system, 
by the application of histamine to the affected parts 

The effect of this treatment consists m a dilatation of the minute vessels 
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INDIEECT INGUINAL HERNIA IN THE LIGHT OF THE NEWER 
INTERPRETATION OF ANATOMY ^ 

By Maxwell Cherner, M D 
OF Philadelphia, Pa 

Doctor Draper, in his Foreword to Doctor Naccarrati’s translation of 
Peiide’s Constitutional Inadequacies, states 

“There is a peculiar quality of the human mind reminiscent of the rim of a wheel 
moving slowly onward through deep sand which covers the segment of its circumference 
For if one reviews the history of thought m any field of endeavor, the truth of that 
old saying, ‘History repeats itself,’ is quite apparent Yet beyond this, one may perceive 



Pic I — Schenntic drawing (top) showing embrjological de\elopment and 
ceplnhc recession of muscles of the interior abdominal wall, the fiscnl cover 
mgs miintaining their ittichment to Poupirt’s ligiment The rehtixe post 
tions of the abdominal muscles in the eirlj lud idult stages of dexdopment 
are shown at the bottom 


the Striking fact that simple repetition does not fully cvplain the remarkable growth of 
man s understanding As the rising curve of the wheel emerges from the sand and 
swings upward and forward in tlie sunshine, the apparent dusta particles of the roadbed 
are inuininatcd and cast new light upon the path ahead Such is the reciprocallj cnergir- 

ing effect of c\cr leaping modern tiiought and the reposeful quiescence ot ancient Iic- 
licfs ” 

kcad before the Philadelphia Acadeni3 of Surgerx, October 2, 1933 



MAXWELL CHERNER 


The above excerpt is used as an introduction, because it so aptly expresses 
the sustained inteiest in the subject, hernia, especially indiiect inguinal 
hei nia 

Heinia is vaiiously desciibed and defined as the piotiusion of a viscus, 
through defects or openings in the sti uctures that ordinarily enclose or con- 
fine It I have no fault to find with this geneialized definition, but feel that 
in reference to the inguinal legion the propei perspective has been slighted 
It is my belief that the so-called openings, oi rather the structures forming 



Fig 2 — The ivenge pattern \\ith the transversalis abdominis arising 
from the lateral part of Poiipart s ligament and the lower border of this muscle 
closely approximated to the spermatic cord and PouparFs ligament 


the openings, thiough which the viscus appears, aie the piimary cause of the 
hernia, and not the viscus pei se Furthermore, these openings cannot be 
considered as defects or faults m the body, but rather as definite well-planned 
exits for structures which, through evolutionary changes, Natuie has found 
to be most advantageously maintained outside of the abdominal cavity 

In the development of the average anatomical pattern of the lower ventral 
abdominal wall, the two primary factors to be considered are 

(1) The development of the undifferentiated abdominal wall-plate 

(2) The development of the gubernacular cord within this abdominal 
wall-plate 
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1 The Development of the Abdonmtal Wall — The abdominal wall begins as an un 
differentiated mesenchymal mass, the anterior abdominal plate, which is lined within by 
endo-abdominal fascia and peritoneum and without by external body fascia and skin This 
undifferentiated muscle plate splits into three parallel, superimposed muscles which ex- 
tend caudad to the line of Poupart, i e , from the iliac antero-superior spine to the pubic 
tubercle Laterally and above, the plate is attached to the ilium and mediallj to the 
pubic bone In the longitudinal growth of the body the muscle fibres of the internal 
two muscles, that is, of the transversahs and internal oblique, are pulled cephalad from 
the Poupart line in a fan-like movement, this process being accomplished by their 
own growth and by the growth of the ilium As a result of this cephalic movement, only 
the fascial coverings of the internal oblique and the transversahs muscles remain This 
results in an area of muscular deficiency, the size of which depends upon the amount of 
recession of the muscle fibres Thus is formed what is considered by some a defect, 
but in reality is a point of exit for the testicle 

2 The Development of the Gubeinaculai Coid — ^Within the lower or caudal part 
of the abdominal mesenchymal plate and at right angles to its plane, a special structure 
IS developed which is known as the gubernacular cord This structure joins the inguinal 
crest and the testicular ligament on the inside and the scrotal ligament on the outside 
to become a completed structure — the gubernaculum testis, which then extends from the 
lower end of the testicular ligament to the skin of the scrotum In the differentiation 
of the abdominal plate, the two inner muscles, transversahs and internal oblique, seem 
to enfold the gubernacular cord while the third or outer external oblique becomes evag- 
inated for its exit Because the gubernacular cord has no cephalic growth, the testicle is 
apparentlv pulled down, m reality guided through the then attenuated fascias and 
muscle fibres of the transversahs and internal oblique muscles, retaining them as cover- 
ings, these coverings collectively being called cremaster body 

When development is completed, the funiculus spermaticus — spermatic cord and ap- 
pendages — acts as a substitute for the above outline pressure-resisting muscles, m the tri- 
angular space bounded by the pubic bone, the ilium, and the Poupart line To protect 
this triangular space Nature then employs her contraction mechanism which closes it 
effectivel}, provided all essential structures involved adhere to the primary pattern and 
no variants develop 

Conceiving Nature as continually experimenting (or, as some call the 
process, evolutmg), one natuially comes to the thought that this ev^oluting 
process causes changes, that is, variations m the primary pattern These 
changes or v^ariations, however slight they may be, will influence the definitive 
pattern, and, as applying to exits, will govern their size, shape, and tension 
In a comparison of the inguinal canal with the many diverse valvular con- 
structions found 111 the body, one is impressed with the singleness of pattern 
or uniform mechanism employed, a fact which has heretofoie not been suffi- 
ciently taken cognizance of in the literature The mechanism to which I 
refer is the oblique piojection of the stiuctuie to be v^ah^ed or constiicted 
through two or moie layers of muscle, the valve effect or constriction being 
obtained from the muscle tone or by muscle contraction 

If the oblique piojection of structures through two or moie muscle planes 
be the unn^ersal scheme of v^alve consti uction, one would suppose that Nature 
would not radically change her method at a site as in the inguinal region 
wheie such a valve effect is necessary 

The insertion of the gubernacular cord, ? e , the funiculus growth factor 
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in the undififerentiated abdominal wall and the subsequent development about 
it of three parallel muscles, two active and one passive, gives evidence of 
such a valvulai constiuction These three muscles by their fan-hke insei- 
tion, slide action, and contraction, normally close the triangular space bounded 
by the ilium, pubis, and Poupart line This valvular construction Connell has 
called "the keystone of the inguinal arch," and MacGregor, aftei proving its 
sphmcteric oi valvular action, has named it “the inguinal sphmctenc ring ” 
MacGregor, Connell, and various other investigators, including myself, attach 
little importance to the pressuie-resisting action of the external oblique 
muscle, for the reason that the external oblique muscle is never able to sub- 
stitute as a valve component when the valve action of the transversahs and 
internal oblique muscle is deficient Because of its fixation and early canaliz- 
ation, the external oblique muscle plays only a passive role in the resistance 
to mtra-abdommal pressure 

While Nature seems to adheie to a single pattern of valvular construc- 
tion, vaiiations often develop, amid these are widened, narrowed, and at- 
tenuated conditions of the transversahs and internal oblique muscles, tbe 
depicted variations being due to either excessive pull or recession from the 
Poupai t line Such modifications produce a greater than ordinary triangular 
space between the ilium, pubis, and Poupart line and leave the space un- 
protected to a gi eater or lesser degree from the mtra-abdommal pressure 
As a result, the possibility for herniation is considerably enhanced 

Adequate knowledge as regaids the potentiality for hernia is of primary 
importance to medical examnieis of industrial employees All of us have 
seen individuals with widely dilated external rings who, having been rejected 
because of believed potential hernia, have disappointed expectations and 
piophecies by not developing heinia, even after years of heavy lifting On 
the other hand, it is well known that individuals with tight external rings 
who have been approved for employment returned very soon, in fact all too 
soon, to the medical examiner with well-developed hernias and in doing so 
caused him great surprise and chagrin 

Much has been said about methods, repairs, and hernial openings and 
the resultant successes and failures Why the identical operation in a series 
of patients gives surgeons a variety of results, that is, no recurrence m a 
certain percentage, all grades of lecurrence and complete failure in still 
another, still remains a major problem for analysis Some authors attribute 
these diverse results to many factors, but few seem to have considered (in 
the few analyses available on the basic causes of these successes and failures) 
the individual who needs repair and why he needs repair Upon the presen- 
tation of the individual for repair the thoughts of the surgeons are, as a rule, 
m terms of inguinal operations as outlined by Bassini, Ferguson, Macey, and 
Champonier, rather than upon the actual cause of the hernia, that is, failure 
of support due to evolutionary variations of the muscle components or to 
general muscle failure 

In view of what I have said on the development of muscles about the 

582 






MAXWELL CHERNER 


inguinal canal, oui old conception of hernia formation and potentiality should 
be revised, the newer interpretation comprises the following points 

(1) The univeisal valve pattern and variations of that pattern as a 
cause of hernia 

(2) The external ring has no influence m the prevention of viscus exit, 
and, theiefore, should not be given the position of primary importance it 
now occupies in the examination of employees 

(3) The internal arch formation of the transversalis and internal oblique 
muscles should be the primary consideration in all examinations since it is 
the active preventive of viscus exit 

(4) Attention should be focused on the variational rather than upon 
the average anatomy as a basis for technic 

(5) The surgeon should devise a technic to remedy the structural fail- 
ure of the individual case rather than adhere to a surgical routine 

The problem I have presented is an anatomical one The important prob- 
lem now IS to determine whether inguinal hernia, direct or indirect, occurs 
more frequently in cases in which the space between the ilium, the pubis, 
and the inguinal ligament is largely unprotected This has not been done 
I am hoping to continue the study with this m mind 

I wish to extend thanks to Dr J Parsons Schaeffer, Director of the 
Daniel Baugh Institute of Anatomy of the Jefferson Medical College, for his 
inteiest in this study and foi the access to the anatomical material, and also 
to Dr N A Michels for his helpful suggestions in the preparation of this 
papei 
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CYSTS AND SINUSES OF THE SACROCOCCYGEAL REGION^ 
By Thomas Herbert Tho^l^son AI D 

OF Fort Worth, Tex 

FROM THE BE\LL CLTVIC 

The sacrococc} geal region, o\Mng to its ven.^ complex embryology is 
perhaps the most common site in the body for anomalous cysts sinuses, and 
tumors of “developmental origin ” “The caudal end of the embr} o ’ sa} s 
Moersch ® ‘represents a Sargasso sea, producing as a result of its variegated 
structures a ‘histological pot pourri ” “It is in this area, according to 
Hundhng,^ “that the caudal termination of the primitive streak should most 
accurately attain its involution and evolution , the neurenteric canal de^ elop 
and disappear the anus complete the intestinal tube, and the inferior ex- 
tremities s} mmetrically adapt themselves to the trunk ’ And m the same 
neighborhood the complicated processes of the gemto-urmar)' tract arise 
Tumors resulting from errors in these in\ohed processes are, for the 
most part, c} stic, though rarel}- a solid tumor is found They may be present 
at birth or make their appearance at any time subsequent to it Sooner or 
later sinus formation takes place, usualh with infection 

These cists and sinuses ma}- be dnided according to their location into 
two classes those vhicli he dorsal to the sacrum and coccyx and those vhich 
he anterior or lentral to these structures The former are quite common 
and are not infrequently seen in an ordinary practice Usually the} haie 
been operated on at least once They are commonly known as pilonidal 
(hair nest) sinuses or coccygeal fistulae, occur most often in males, and are 
apparently peculiar to the white race Their patholog}’’ is relatively simple 
and their removal may be accomplished without difficulty if done careful!} 
Stone,’- in 1924, reviewed this subject and reported forty cases from the 
Johns Hopkins Hospital and his private practice An early reference of par- 
ticular interest is a report of five cases of coccygeal dermoid by E J 
Beall,’ 111 1889 

A much more formidable problem is presented by those c}sts and tumors 
which he in front of the sacium and cocc}x They present a more complex 
and -varied patholog}"^ They produce more serious s}mptoms, and their sur- 
gical remo-val may be a very complicated procedure Pearse’® observes “the 
confusion of the amateur pathologist who attempts their study is only ex- 
ceeded by the confusion of the amateur operator who attempts their re- 
moval ’ He reports a case of ventral tumor of the sacrum on which he 
operated three tunes before finally curing his patient They ha^e been called 
iMitteldorpf tumors tbe term including a diversity of growths dermoid 
c}sts, te ratomata, carcinomata chordomata, and epend}mal cell gliomata 
Read before the Texas Surgical Societj, Februarj, 1932 
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Law'’' has given the name vential tumors of the sacrum He leiDorted in 1922 
two cases mentioning a total in the hteratuie of thirty cases Hundhng,® in 
a thoiough leview of the subject m 1924, repoits nineteen cases fiom The 
Maj'o Clinic 

Fiom the above, it would appear that the incidence of this condition is lela- 
tivcly lare Calbet collected 203 cases of sacial tumois in the newborn, find- 
ing them to occin once in eveiy 34,582 births The lare incidence in adults 
has been attiibuted to the fact that most infants so afifected fail to survive 
the fiist ycai of life 

A discussion of (liesc lesions would not be complete without a brief review of the 
cmbryolog> of the region in which they occur To quote Hundhng again, “During 
embryonic life while the entoderm is forming the caudal intestine, the dorsal canal and 
dorsal coi d, the mesoderm, the connective tissue, blood-vessels, vertebr c, and muscles, and 
the ectoderm is forming the primitive streak, the medullarj tube and its vestiges, there is 
.1 continuation between the central canal of the spinal cord and the primitive ahmentarj 
canal around the caudal extremity of the notochord This canal, which forms the com- 
munication between the cord and the gut, is known as the neurentenc canal When the 
proctodajum or primitne anus invaginates to form part of the cloacal chamber it meets 
the gut some distance anterior to and above the point where the neurentenc canal opens 
into It , hence, there is for a time a segment of intestine behind the anus termed the 
postanal gut This, as well as the neurentenc canal, later becomes obliterated ” 

While theie aie numerous and diverse theories as to the oiigin of sacio- 
coccygeal tumois, it is generally agieed that most of the type considered in 
this article aiise fiom vestiges of the neurentenc canal and post-anal gut, 
including the so-called coccygeal vestiges The relation of the simpler der- 
moid cysts and sinuses lying behind the coccyx to the neuienteiic canal is 
lathei easy to follow They contain han and sebaceous material, are lined 
with epithelium, and may be traced as a iiile to the hiatus of the sacrum 
Stone^^ suggests that the same anlage which give use to the “pieen gland” 
of certain buds and to analogous structuies of some mammals and reptiles 
majf be peisent in certain individuals of the human species, developing for 
some leason into the stiuctuie known clinically as pilonidal sinus 

The more complex vential tumois of the sacium probably aiise in many 
instances fiom the post-anal gut, and this theory is held by such observers 
as Keen, Bland-Sutton,” and Mitteldorpf, who was the first to desciibe these 
giowths Mitteldoipf tumois, howcA'er include such a varied and bizarre 
collection that the question of their oiigin has not been definitely settled 
Many of them, no doubt, aiise from “totipotent” cells which have been set 
aside at an eaily stage in embryonic life to lesume development years latei 
Otheis, like teratomata elsewheie, aie really “parasitic fetuses” or suppressed 
twins 

The pathology of pilonidal sinus is simple Fiom a small orifice — ^post- 
anal dimple — it extends backward away from the anus toward the sacral 
hiatus as an indurated infected tract It may extend laterally under the skm 
of the buttock for several inches The symptoms aie those of leciinent 
abscess foimation, usually following an initial trauma, and present little 
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difficulty in diagnosis Pilonidal sinus must not be confused, however, with 
anal fistula, osteomyelitis of the sacium and coccyx oi simple pyogenic 
abscess 

Vential tumors of the sacrum tend to glow upward into the hollon of 
the sacrum eroding the bone, and displacing the pelvic organs anteiiorly 
They are as a lule definitely encapsulated and may obtain considerable size 
Sinus foimation with secondaiy infection forms a constant part of the pic- 
ture and a history of multiple opeiations is common They aie pi one to 
undergo malignant degeneration, spieadmg by extension and invasion rather 
than by metastasis The symptoms are constipation, pains m the sacral 
region and down the thighs, swelling of one or both buttocks, and the 
piesence of a persistent sinus The last may be the only indication of 
trouble Ventral tumors must be differentiated from the more common pelvic 
giowths, as well as the raier meningocele, myelocele, and spina bifida 

The treatment of pilonidal sinus is careful excision of the sinus tiact and 
cyst wall down to the point at which the rudimentary canal enters the sacral 
hiatus We have found the injection of blue dye, such as indigo carmine, 
veiy useful in delineating small tiacts, though otheis, I am sure, get as good 
results with specially prepared paste Wide excision of the skin about the 
sinus has been commonly practiced, the wound thus made being expected to 
granulate and epitheliahze after a period of many weeks A far better proce- 
dure, I find, IS the excision of only a narrow tongue of skin including the 
sinus opening, the lemoval of no more tissue than is necessary, followed by 
primary closure of the wound, except for a small diaiii Cases so treated 
have 111 our experience healed promptly by first intent — a distinct improve- 
ment ovei the other method 

Tumors of the ventral sacium should be tieated surgically, then removal 
being at best a foimidable procedure Attempts at extirpation by the ab- 
dominal route uniformly failed on account of excessive haemorrhage and in- 
accessibility of the lesion Law,”^ m 1912, described a method of attack by 
the posterior loute, using the Kiaske incision with removal of the coccyx 
and lower poition of the sacium A wide opening can thus be effected and 
caieful excision of all diseased tissue be carried out Thorough removal is 
essential, as the growths tend to lecur In the case heie reported it was 
necessary ultimately to modify this appioach by incisions lateially into each 
buttock spieadmg the fibres of the gluteus maximus In most cases thoiough 
ladiation is recommended as an adjunct to suigeiy The prognosis depends 
on the natuie of the tumor Recurrence is common and the incidence of 
malignant degeneiation is high 

This leview of saci ococcygeal tumois was suggested by the following 
cases 

Casl I — Ivlrs E H , thirty-four, a seamstress, came to the Beall Clinic m A-Ugust, 
1929, complaining of pain and soreness in the sacrococcygeal region, a foul draining 
sinus posterior to the anus, swelling of the right buttock, fe\er, and constipation At six 
\ cars of age following an attack of scarlet fever she developed an abscess posterior to tlie 
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anus which on incision was found to contain hair Since then she has had many opera- 
tions, with always a draining sinus At eighteen, she had a laparotomy, the surgeon 
noting at the time a rough growth in the anterior sacral region At twentj -five a surgeon 
attempted to remove the tumor, excising a ver3 large mass of tissue containing hair A 
year later the patient developed another abscess which was drained, following which she 
wore a tube four inches long until August, 1929, when her symptoms again became intol- 
erable The past history is not significant, except for the fact that the patient has had 
three miscarriages The father and two siblings are living and well There is a history 



Fig I — (Cnse I ) Rontgenogrmi of pehis showing sinus injected with lipiodol 

of death from cancer in the paternal grandfather, both maternal grandparents, mother, 
two maternal uncles, and one maternal aunt — seven in two generations 

The patient was a well-developed, intelligent woman who was in much pain, looked 
sick and had a temperature of 101° There was a draining sinus one inch posterior to the 
anus, in which the patient kept a rubber tube four inches long The right buttock was 
greatlj'^ swollen and tender On pelvic examination, the sinus tract w'lth its tube could 
be traced to the left and seemed to run into a rounded mass in the hollow of the sacrum 
To the right of this mass and connected wuth it was a hard and very tender mass w'hich 
felt like chronic inflammatory tissue Laboratory findings w'ere negative The sinus was 
injected with lipiodol and an X-ray made (Fig i ) 
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Opciatioit — August IS, 1929, under general an-csthesia, an attempt was made to dis- 
sect out the sinus tract From its opening at the tip of the coccyx, it extended downward 
to the rectum, then upward and forward between the rectum and sacrum At the base 
of the coccyx the y-tract divided, one branch extending to the left under the edge of 
the gluteus, while the other passed upward close to the sacrum and back downward to 
the right The tract contained several ounces of foul soupj mucopus The cocejx and 
lower three-fourths inch of the sacrum were removed It seemed impractical to attempt 
complete dissection of the tracts, so thc> were thoroughlj carbolizcd and the wound left 
open 

Symptoms persisted and November 26, 1929, a second attempt was made The incision 
was widely opened and two cysts were dissected from the rectum One was smooth- 
walled, containing thick mucoid material, and the other resembled grossly and micro- 
scopicallv a section of small intestine Radium was left in the depths of the wound and 
the incision closed 

Simptoms still persisted and February 19, 1930, a last attempt was made to relieve 
the patient The incision was laid open as before and m addition, incisions were made 



I'lG 4 — Section through ^\^ll of sinus tnet FiC 5 — (Case I ) Section through wall of sinus 
Note structures resembling intestinal mucosa and Showing mucous glands 

Peyer s patch 

laterally into each buttock from the upper third of the wound The rectum was peeled 
clean posteriorly and the tract dissected out as indicated in the accompanying diagram 
(Figs 2 and 3 ) Bv means of the lateral incisions spreading the fibres of the glutei we 
were able to obtain much better exposure than on other occasions 

Following the operation the patient recovered rapidly and has had no more drain- 
age For the first time in twenty-eight years, she is free of a foul sinus which has 
clouded her entire existence The lapse of two jears finds her in perfect health 

Case II — W R P, twenty-seven, had a draining sinus just to the right of the 
coccyx tip which began as a small swelling nine months before It had been incised 
twice, once rather deeply, only to recur later Examination showed a prominent 
elongated coccyx with a sinus tract opening 2 cm to the right of its tip and extend- 
ing anteriorly At operation this tract, injected with indigo-carmme, was followed inward 
to its terminus m a cjst-like structure which lay against the muscular wall of the 

590 



SACROCOCCYGEAL CYSTS 


rectum about one and tliree-fourths inches from the opening of the sinus The c\st was 
lined witli a definite smooth membrane Following its remo^al, the patient made an 
unc\entful reco\eiy 

III — II C S, twent\-nme, noticed some soreness at the end of his spine 
.liter a fall on his back fourteen jears ago In recent 3 ears this has gotten worse and 
m the past few' months he has been much mcoinenienced b> soreness and sw'elling w’hich 
extended into the left buttock Examination show’-ed a definite post-anal dimple, from 
w'hich an indurated tract extended subcutaneouslj for three inches into the left buttock 
At operation the tract was dissected out, and though it had burrow'ed laterally for se\eral 
inches it also extended upw'ard posterior to the cocejx to the hiatus of the saciuni The 
wound w'as closed, except for a small dram, and healed by first intent The sinus tract 
coiilamed hair and show'cd evidence of infection 

Comment — ^\^T^lle giowths of the Mitteldoipf gioup covet a t\ide lange 
of tveiid malformations, tumors of the post-anal gut propei seem to have 



Fig 6 — (.Cise I) Section o£ sinus wall Note mucosa suggesting mUi 

of small intestine 

a lathei constant pathological stiuctuie “They aie composed of closed 
tesicles lined w'lth glandulai epithelium, sometimes cuboidal and sometimes 
columnai m type The cysts aie filled with ropy, glue-like mucus and 
v.iiy m size fiom font centimeties m diametei to the smallest space visible 
to the naked e3’^c ’ The findings in Case I coincide closel}’’ wnth descriptions 
of topical tumois of the post-anal gut As a mattei of fact, the specimen 
lemovcd was a post-anal gut Caieful examination leveals that the entire 
sinus tiact, with the exception of the pait destio)ed by mflammatoiy change, 
w as composed of intestine wnth t) pical longitudinal and circular muscle fibres 
and a mucosa which contained glands, apparently fiom vaiious lei els of the 
.ihmcnlan canal (Figs 4, 5 and 6) Some of the sections show definite 
I e\ei s ])<itchcs Ihc chaiacteiistic closed icsicles described by Bland-Sut- 
ton- .uid otheis’’ * weie obsened, containing the ti pical ropi, glue-like, 
mucous secietion Xo hair was found in any of the tissues lemoied In us 
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The histoiy of its having been lemoved at previous operations suggests, of 
couise, that our tumor, whatever else it may be, is a teratoma, peihaps, a 
“suppressed twin ” 

The cyst m Case II probably originated from the post-anal gut Theie 
were associated anomalies such as the enlaiged tail-hke coccyx and a non- 
fusion of the lamina of the first sacral vertebra 

Case III lepresents a bizarre type of pilonidal sinus We have operated 
on a number of these cases in lecent years In one the usual wide excision 
of skin and tissue was done His convalescence included many weeks of 
daily diessmgs In five a minimum amount of skin was excised, the tract 
was caiefully dissected out instead of the usual removal en bloc, and the 
wound closed, except for a small drain All got primary union and were 
well m less than three weeks There has been no recurrence in the series 
While the idea of tissue conservation and primary closure in these cases is 
hardly oiigmal with me, there is little reference to it m the literature It is 
much to be preferred to the usual method of wide excision because it lessens 
post-operative discomfort, it decreases the period of convalescence, and, 
lastly. It is neater surgery 

Stimiiiwy — Sinus openings in the sacrococcygeal region are usually the 
external manifestations of cysts or tumors of developmental origin These 
cysts are classified with respect to their location behind or in front of the 
bone into pilonidal sinus and ventral tumors of the sacrum Rudiments of 
the neurenteric canal and post-anal gut probably give rise to many of these 
growths Sinus formation, infection, and multiple operations is the lule 
The diagnosis is not difficult if a careful examination is made, including a 
digital exploration of the rectum The treatment of both types is complete 
surgical removal 
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OF Ne^\ York Citi, N Y 

FllOM THE DEPAIITMENT OF SUHGERl, COLLEGE OF PllTbICI\N3 AND SURGEONS, NEW \ORlC CITY FIRST SDRGICVL 

dimsion, belle\ue hospital 

It is really only within the past decade that the true relationship between 
fistula in ano and tuberculosis has been defined, and the problem is still some- 
what obscure to many of those to whom it is of most concern — the phthisio- 
logists and surgeons On the one hand some still feel that most fistulae are 
tuberculous and indicate the presence of the disease elsewhere, and others 
are of the opinion that the suigical treatment of fistula is contra-indicated for 
the patient with pulmonary tuberculosis It is with the put pose of combating 
these misconceptions that I present eighteen proved cases of tubeiculous fistula 
and perianal tuberculosis and combine them with the already recoi ded expei i- 
ences of others Twelve are my own, five were opeiated upon by Di A V S 
Lambert, and one by Dr J A McCreery 

Pathology and Incidence — Perianal tuberculosis appeals in several forms 
The commonest are ( i ) the pei irectal abscess, usually with secondary infec- 
tion, (2) fistula in ano, and (3) a soft, indolent perianal ulcer Moie rarely 
it may appear as (4) a lupus, (5) a subcutaneous 01 submucous nodular lesion, 
(6) an unusual hyperplastic type simulating neoplasm Tubeiculous ulceia- 
tion of the lectum itself is laie The tubercle bacillus in the intestinal con- 
tents gams entrance to the peiianal tissues by the usual paths of infection 111 
fistula and abscess foimation thiough a diseased crypt, with fissures 01 local 
abrasions or irritations, with hasmoii holds, or from foieign bodies It is con- 
ceivable that it may airive heie also by the hsematogenous lonte m a small 
number of cases, particularly if any of the above conditions are present If 
an abscess is formed, it may appeal as the typical ischioiectal variety with 
secondary infection, 01 it ma}'^ lemain for a time as a non-tendei swelling 
wuth induiation of the subcutaneous tissues neai the mucous margin Eventu- 
ally this becomes secondaiily infected or softens and breaks and then persists 
as an indolent sw'elhng wnth profuse thin puuilent or watery dischaige, and 
the edges of the opening heaped up wuth pale unhealthy granulations The 
same description holds true wdien one of these secondarily infected abscesses 
has been inadequately opened after the pyogenic infection has begun to subside 
When a fistula is present the external opening is large wuth iiurphsh, over- 
hanging edges and there is a copious, thin, creamy discharge As in the non- 
tubeiculous fistulas theie ma}' be multiple external openings wuth extensne 
spread of the infection to the surrounding tissues of the ischiorectal fossae and 
pciincum and eventuall} even to the buttocks themselves There is usualh 
onlv one internal opening and this is generall}’^ superficial or betw^een the 
■sphincters Occasional!}, jus t as w ith the non-tuberculous fistulae, there are 
* Reid before the New \ork Surgical Socictj, October 11, 1933 
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two or more internal openings, this occurred but once in the eighteen cases 
here reported A fistula may complicate or be complicated by a perirectal 
abscess , m the former instance it may be of the blind external variety due to 
inadequate drainage of the original abscess 

The third common form of perianal tuberculosis is the ulcerative type 
Here a soft, shallow ulcer appears at the mucocutaneous junction The ulcer 
IS characteristically tuberculous with a sluggish gray base and overhanging 
bluish edges It spreads slowly either up into the anal canal or out into the 
subcutaneous tissues of the perineum and ischiorectal fossae As a rule it 
appears at the site of some preexisting lesion such as a fissure or haemorrhoids 
Two examples of this are included m my series the first followed an opera- 
tion for haemorrhoids m the presence of an active pulmonary lesion with posi- 
tive sputum , the second complicated a small fissure and was the presenting 
symptom of an active, incipient tuberculosis of the lungs 

One example of the nodular type is reported here This appeared during 
convalescence following excision of a fistula Successive soft and onlv 
slightly painful nodules appeared m the perineum and subcutaneous tissue of 
the ischiorectal fossae If left to themselves the overlying skin became gradu- 
ally discolored and thin and finally broke Simple excision resulted in prompt 
healing 

Diagnosis and Incidence — Inasmuch as fistula and abscess comprise at 
least 85 to 90 per cent of these perianal lesions, the chief problems of com 
parative frequency and accuiate diagnosis occur 111 those groups 


Table I 
Fistula tn Ano 


Per Cent 



No Cases 

Tuberculosis 

Alhngham 

1632 

H 

Pennington 

701 

14 

Pansier 

204 

2 5 

Melchior 

132 

61 

Mayer 

139 

9 5 

Frey 

72 

6 9 

Elting 

105 

8 6 

Dudley 

72 

I 4 

Gabriel 

72 

20 

Stone 

31 

10 

Personal 

102 

25 5 

Buie 

1000 

5 4 

Gaston and Hogan® 

108 

12 9 

Chisholm 

106 

12 9 

Gant 


10 

Thoss 


5 5 

Hartmann 

200 

50 

Berry (Presbyterian Hospital) 

160 

10 6 

Berry (Bellevue Hospital) 

202 

18 3 

table taken from Tung,i® with 

senes by Buie, Gaston 

and Hogan, 


Hartmann and the author added 
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Table I gives the number of cases of fistula reported by \anous authors 
u ithin the past t\\ elve years and the percentage recorded as tuberculous This 
latter shou s the astonishing discrepancy betw een a minimum of i 4 per cent 
tuberculous fistulse in a series reported b} Dudley and a maximum of 61 per 
cent 111 Melchior’s 132 cases Three reasons for this variation are imme- 
diate!} suggested First, there would naturally be a difference between a 
group of cases selected from a general hospital ser\ ice and one from a tuber- 
culosis sanatorium or a hospital with an attached tuberculosis service or 
affiliation Secondly, many fistula are operated upon, either b} incision or 
excision without any subsequent tissue or bacteriological examination Fur- 
thermore, tuberculosis, even when present, is frequently missed in that too 
few sections are studied Thirdly there is a variation in the methods used for 
diagnosis Some authors insist that the diagnosis must be proved by the 
presence of tubercle bacilli in the discharge, histological evidence, or guinea- 
pig inoculation Of these, the last is the most reliable although all are open 
to error , thus Gabriel’s figure of 20 per cent is based on positive guiiiea-pig 
inoculations Others are not as rigid but base their figures on the clinical 
appearance of the abscess or fistula e\en with negative histological findings 
Tissue for microscopical examination should be carefully selected and even 
then there may be so much simple acute and chronic inflammator}’’ reaction 
present that the underl} mg tuberculosis may be missed Buie^ - states that of 
his thousand cases, although fift}-four nere clinically tuberculous, yet this 
could be pro\ed histologically only in twenty -two Out of all this but one 
fact stands out clearly fistula m ano is not usually tuberculous as was for- 
merly thought , on the contrary tuberculosis is present only m a small percent- 
age of fistulse, probably not over 10 per cent 

There is, nevertheless, a causal relationship between fistula in ano and 
pulmonary tuberculosis Of 9,840 admissions in one year to two large general 
hospitals, fistula was present m only o 6 per cent 

Ta^ble II 


Cases of Pulmonary Tuberculosis with Fistula in Ano 



Cases Pulm Tbc 

Per Cent Fistula 

Leslie® 

3452 

2 2 

Walsham 

891 

8 

Buie 

9668 

2 73 

Buie (Trudeau) 

4160 

I plus 

Smith 


I -30 

Hartmann 


4~5 

Martin 


7 


Table II, on the other hand states the percentage of fistulse as found m 
patients in Aarious tuberculosis sanatoria and hospitals and demonstrates a 
consistent and definitely increased incidence Again opinions differ as to the 
percentage of tuberculous fistulse in patients with phthisis Fansler"’ states 
that 15 per cent of these fistulse are tuberculous, Leslie^ says that they are 
nearly all positn e 111 patients u ith active phthisis, SmitlF"* gu es 4 to 10 per 
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cent as tuberculous, and Clark says that 20 per cent can be proved by guinea- 
pig inoculation Chisholm^ ^ reports a series of thirty-one active pulmonary 
cases operated upon of which twenty-foui (77 per cent ) were proved positive 
for tuberculosis, of eighteen inactive cases only ten (55 per cent ) were posi- 
tive In a recent article Martin’^^ thinks that more than 72 per cent of fistulse 
m patients with pulmonaiy tuberculosis are tuberculous Seven per cent of 
all pulmonary tuberculosis cases in the Municipal Tuberculosis Sanatorium in 
Chicago presented anal fistulas As is expected, therefore, it is evident that 
the incidence of tuberculosis in fistula m ano in patients with active pulmonary 
lesions IS definitely increased 

There is, furthermore, general agreement that tuberculosis is rarely if ever 
primary 111 fistula , in more than 98 per cent of the cases the original focus is 
elsewhere It may, however, be the initial sign of the disease, which should 
always be suspected with the appearance of a fistula in an underweight in- 
dividual 

Tieatmeiit — The only proper treatment of perianal tuberculosis and 
fistulse IS complete excision whenever possible Secondarily, infected ischio- 
rectal abscesses should be widely drained and then later the remaining tract 
excised should one persist ‘The lemoval of this suppurative focus benefits 
the patient Toxaemia is reduced and the patient is made more comfort- 
able Fistulectomy carries out one of the cardinal tenets of present-day 

therapy 1 e , elimination of tuberculous or non-tuberculous complications 
to focus healing ability on the pulmonary lesion ” (Martin There is still 
a widespread feeling against surgery, however Within the last year the head 
of a well-known tuberculosis sanatorium advised against operation for fistula 
in ano in one of his patients on the ground that no cure could be accomplished, 
rather the condition might be aggravated Similarly it was the opinion of the 
surgeons of one of the services in a large general hospital that a tuberculous 
patient referred to them with multiple fistulous openings in both ischiorectal 
fossae should not be operated upon because tuberculous fistulae do not heal 
Both of these patients were operated upon by me with resulting cures One 
developed several suhcutaneous tubeicuhdes in the course of his conA^alescence, 
all of which were successfully excised, the other was operated upon in two 
stages and healed promptly 

Chisholm,^ m 1928, sent a questionnaire to a number of physicians in 
Colorado as to their opinion of operation for tuberculous fistula His ques- 
tions and replies Avere 

Do you recommend operation? Yes, 2 No 22 Selected cases, 4 

Apparent end-results? Unfavorable, 24 Favorable, 41 

Ansesthesia emplojed? General, 28 Local, o 

Technic? Knife, 28 Cautery, o 

He uses the cautery as he thinks the knife opens up neAv channels for in- 
fection and spread and also the cautery prevents the groAvth of the tubercle 
bacilli He reported a series of tAventy-tAvo cases of complete or multiple 
tuberculous fistulce all cured folloAvmg cautery excision under sacial or caudal 
anaesthesia 
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The usual objections to the surgical treatment of fistulas are that (i) 
operation may cause general dissemination of the disease This is not so 
and hence is a needless fear 

( 2 ) Operation is said to dimmish the resistance of the tuberculous patient 
Again this is not true On the contrary, patients are frequently greath 
benefited In the case of E U, the temperature, which had been up to 100 
to 101° daily, promptly subsided, the wounds healed after two further minor 
excisions, and now, seven months after his operation, he is working as an 
automobile salesman 

(3) Another objection is that the fistula can not be cured by operation and 
IS mere!} comerted into an ulcer Again this is contrar}”^ to fact if the opera- 
tion has been properly performed and the dressings carefully supervised 
This may occur at times due to too prompt closure of the skin w ith the per- 
sistence of a shallow undermimng ulcer in the lower anal canal It has oc- 
curred tiMce in m}^ series once the ulcer was reexcised and curetted with a 
good result The second case is now under treatment follow mg a similar pro- 
cedure Both were ward cases and I feel that both could have been avoided 
by more painstaking dressings 

Hartmann,® in controverting these objections, states that he has operated 
successfully upon 584 cases of tuberculous fistula m ano Martin reports 
seventy -five cases with 87 per cent cures 

Table III 
Authofs Series 



Sev 

Pulm Tbc 

Rectal Lesion 

Result 

K L 

Female 

Arrested 

Fistula 

Cured 

J E 

?^Iale 

Quiescent 

Fistula 

Cured 

J B 

Female 

Active 

Ulcer 

Cured 

I C 

Female 

Arrested 

Fistula 

Cured 

J K 

Male 

Active 

Abscess 

Cured 

H S 

Male 

Active 

Fistula 

Cured 

H P 

iMale 

Arrested 

Fistula 

Cured 

J F 

Male 

Arrested 

Fistula 

Cured 

H R 

Male 

Arrested 

Fistula 

Cured 

R E 

Male 

Arrested 

Fistula, Nodular 

Cured 

E U 

Male 

Quiescent 

Fistula 

Cured 

J H 

Male 

Arrested 

Fistula 

Cured 

F I 

Male 

Actu e 

Fistula 

Cured 

E H 

jNIale 

Active 

Fistula 

> 

V X 

Male 

Active 

Ulcer 

Cured 

VT K 

Male 

Acti\ e 

Abscess 

Improved 

A B 

Male 

Acti\ e 

Fistula 

Unimproi ed 

W B 

Male 

Active 

Fistula 

Impro\ ed 


For all operations m the perianal and perineal regions m tuberculous pa- 
tients, whether active or quiescent I believe that a low spinal anaesthesia is 
the best form of anaesthetic It is safe eas} to administer, gnes perfect 
anaesthesia with complete relaxation of the sphincter, and 3et offers the 
minimum of disturbance to the respirator}- tract A 50 or 100 milligrams 
dose of noi ocame (procaine) cr}-stals is used , these are dissoli ed in i to 2 
cubic centimetres of spinal fluid As the puncture is begun 50 milligrams of 
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ephednne are given subcutaneously If, for any reason, spinal anassthesia is 
not possible I should prefer avertin or sodium amytal and ethylene, or else 
chloroform With abscess I have practised wide incision and evacuation, 
wiping out the cavity with 95 per cent phenol, and packing with iodoform 
gauze for three or four days Following this 95 per cent phenol is used to 
paint the walls of the cavity every five or six days and dry dressings applied 
Further packing is required only if there is a tendency for the mouth of the 
wound to heal too soon and then it is inserted very loosely only occasionally 
Absolute cleanliness is of course essential and sitz-baths are very helpful 

For the excision of ulcers or fistulse the patient should be thoroughly pre- 
pared beforehand He is given a cathartic preferably two days before opera- 
tion, and a cleansing enema on the intervening day and also on the day of 
operation two to four hours befoie going to the operating room This provides 
a clean field and prepares the intestinal tract for a period of post-operative 
constipation An ulcer is completely excised with the cautery, endothermic 
knife, or scalpel So far I have used only the last-named The wound is then 
treated with 95 per cent phenol and packed with iodoform gauze for three or 
four days until granulations form , then the further treatment is the same as 
that already outlined If the ulceration is extensn'e, it may be wise to perform 
the operation in two stages 

In dealing with fistula a careful study should be made of them and their 
various openings, both external and internal, and a plan of operation formu- 
lated The fistulas should be caiefully probed or a dye or bismuth paste in- 
jected If there is more than one internal opening, the operation should be 
carried out as two or more separate procedures This applies also if there is 
only one internal opening but several external with extensive involvement of 
soft parts With the exception of the pararectal variety of fistula, which, 
fortunately, is extremely uncommon as a tuberculous lesion, the entire fistu- 
lous tracks and their ramifications in the perineum or buttocks must be excised 
Inasmuch as most fistulse originate in diseased crypts, this can be easily done 
The only exception is that if the disease involves the sphincter muscles to any 
extent some diseased tissue must perforce be left here As the wound heals, 
it may be possible to remove this at a later date if necessary When more than 
one operation is indicated, as for multiple lesions, each procedure should be 
thorough within the limits of the field of operation for that stage Ninety-five 
per cent phenol may or may not be used, and the wound is left open and 
packed with iodoform gauze for three to five dajs This insures healthy 
granulations and resistance to reinfection Following the removal of the 
packing the patient is given daily sitz-baths and instructed in keeping the 
wound as clean and dry as possible Further very light packing may be neces- 
sary occasionally Ninet3'-five per cent phenol is used every five or six days 
and at these times the finger should be inserted into the rectum to break up 
false healing and assure proper granulation from the depths of the wound out- 
ward The bowels are usually opened on the fifth to seventh day by an oil 
enema and mineral oil and milk of magnesia or licorice powder Complete 
healing will vary from a few weeks to several months I have had little ex- 
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penence with the use of the actinic or ultra-violet rays or natural sunlight 
during convalescence, though I believe they should prove most helpful 

One of my cases lesulted m incontinence of the sphincter He had a far 
advanced active pulmonaiy lesion but was having so much pain and discharge 
that operation seemed indicated His resulting incontinence was due to too 
great enthusiasm on my part m trying to correct a large horseshoe fistula with 
extensive involvement of the sphincters all at once This result could have 
been avoided by planning two operations instead of one Of the others, four 
are still under tieatment and progressing favorably, and the rest are cured 

SUMMARY AND CONCLUSIONS 

Vaiious types of peiianal tuberculous lesions have been described 
The proper treatment foi these conditions, except the very lare already 
healed variety, is excision 

Fistula 111 ano is not as frequently tuberculous as has been commonly sup- 
posed Most are due to simple pyogenic infection Piobably not ovei 5 to 
10 pel cent are tuberculous 

There is, however, a causal relationship between fistula and tuberculosis m 
that the incidence of fistulse is higher in tuberculosis sanatoria than in geneial 
hospitals 

Not all fistulae even in tuberculous patients aie themselves tuberculous 
particularly if the pulmonary lesion is quiescent In active pulmonary cases 
probabl> 75 per cent or more fistulse are likewise tuberculous In the ai rested 
cases probably only 15 to 20 per cent of the fistulie aie tuberculous 

Tuberculosis is raiely, if ever, primary in a perianal lesion, the original 
focus should always be sought elsewhere m the body 

Eighteen cases of perianal tuberculosis are reported All weie tieated 
surgically by excision with thirteen (72 per cent ) resulting cures Five of 
these patients had active pulmonary lesions Four others are improved and 
still under treatment , one is almost entirely healed There has been one com- 
plete failure in a patient with an associated advanced bilateral pulmonary 
lesion 
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INTERNAL HAEMORRHOIDS COMPARATIVE VALUE OP TREAT- 
MENT BY OPERATI^^E AND BY INJECTION METHODS 
A SuHVEY OF 62,910 Cases 
By Norman J Kilbourne, MD 
or Los Angeles, Calif 

What is the comparative value of operative methods and injection 
methods in the treatment of internal haemorrhoids? This problem has far- 
reaching importance, both because it is raised frequently and because there 
IS lack of agreement as to the answer Routine health examinations show 
how frequently it is raised The United States Public Health Service^ found 
haemorrhoids m lo per cent of 10,000 supposedly healthy male workers 
Forty-two life insurance companies found haemorrhoids in 13 per cent of 
100,000 applicants If to those who have such trouble we add those who 
have had it and have recovered, the total would show one in every six adult 
Americans with a history of haemorrhoids, and probably 20,000,000 persons 
in our population will be at one time 01 anothei concerned with the answer 
Lack of agreement as to the answer is common knowledge , but this lack 
of agreement is due to insufficient data and not to lack of experience We 
have been using both methods long enough so that we ought to know what 
they can do Operative methods are at least as old as Hippocrates, who 
(400 B c ), practiced transfixion and ligation of the hcemorrhoids of the citi- 
zens of Athens - In the days of Tiberius Ceesar, Celsus® at Rome added 
excision to ligation, and his detailed description of technic still makes excel- 
lent reading in operative surgery Later but still almost a thousand years 
ago, the Arab physician, Abulkasim (Albucasis'*) in Spam introduced cautery 
removal Although medical diathermy was introduced for rectal treatment 
in France by Professor Doumer of Lille in 1897,° Durand Boisleard of Pans 
IS said to have first used surgical high frequency for hcemorrhoids in 1924® 
Less venerable, but old enough, are the injection methods Injection of 
chemicals into heemorrhoids for their cure was first practiced by Mr Morgan, 
surgeon to Mercer’s Hospital, Dublin, using iron persulphate in 1869 Phenol 
solutions were populaiized by the itinerant irregular Mitchell in Illinois in 
1871 ® Mitchell and his followers used 50 per cent phenol solutions with the 
deliberate puipose of making the haemorrhoids slough out Nowadays weak 
solutions of 5 per cent phenol in vegetable oil or glycerine are used with 
intent to avoid sloughing and to cure the haemorrhoids by causing sclerosis of 
the venous sinuses by interstitial inflammatory reaction In 1913, E H Ter- 
rell,® of Richmond, Va , introduced 5 per cent quinine urea hydrochloride 
In Berlin, m 1917, Boas^® began using alcohol Seventy per cent alcohol 
IS used by both Boas and Eisner m Berlin and by Bonheim in Hambuig 
Delater and Vendel,^^ of Pans, m order to avoid small sloughs following the 
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use of quinine urea hydrochloride, have recently introduced quinine and urea 
chlorhydrolactate in 5 per cent glycerine, which is a less acid salt than quinine 
and uiea hydiochlonde and is less likely to cause sloughs 

Ai gwneiiis m Fa,vo] of Opei ahoit — Advocates of operation argue Op- 
erative methods are pei formed under aseptic conditions and allow a perfect 
control of the amount of tissue removed They allow the lenioval or drain- 
age of other diseased conditions which commonly occur with the haemorrhoids, 
notably infected crypts They allow the removal of venous dilatations under 
the skin bolder which later cause thrombotic piles Operations do not cause 
sloughs, oily tumors, and lectal stricture Operation is immediate and avoids 
many tieatments lasting sometimes foi weeks 01 months Operative results 
are permanent whereas favorable results fiom injection treatment aie fre- 
quently followed by recurrence of the haemoirhoids 

Aigumenfs m Favoi of Injection — ^Advocates of injection treatment 
argue Injection solutions cannot introduce mfection^^ because they aie 
powerfully bactericidal solutions^^ — indeed, an anal canal with chronic infec- 
tion shows piompt impiovement after injections staited well above the 
haemorrhoids Injections avoid rectal stricture’^^ because they are made under- 
neath the mucosa without sti ippmg off, burning, or puckering up the mucosa 
When rectal strictures followed injection tieatment they were due either to 
sloughs or to oily tumors Sloughs were due to the use of antiquated, strong 
caustic concentrations of phenol Oily tumois weie due to the use of that 
abomination, the paraffin derivative, mineial oil Injection treatments avoid 
all the post-operative pain that follows many opeiative proceduies Injec- 
tion treatments avoid hospitalization They involve the patient in one-fourth 
of the expense of an operation They do not interfere with his regular 
occupation, and give him what he wants Recurrences are due to insufficient 
tieatment, and when they do occui, it is a simple mattei to give a few more 
injections 

Method of Swvey — Aigument cannot go much farther in settling this 
pioblem It should be taken out of the field of barien controversy and into 
the field where it belongs, the field of clinical lesearch A seal clung study of 
results from both operative and injection methods to determine the bare ob- 
jective facts ought to free us from possible subseivience to idols of the forum 
upraised by the partisans of both sides 

Theie were two possible methods of study One would make an inquisi- 
tion into all unfortunate lesults of haemorrhoid treatment throughout the 
countiy Such a method would gam but little For example, if we should 
suppose, hypothetically, that in one city, five cases of haemorrhage had been 
leported following opeiation or injection, we should have no idea whether 
the five cases by either method resulted fiom fifty cases so treated, or uhethei 
the}'’ resulted fiom 50000 cases, as a legitimate iisk It would be impossible 
to determine by such a method the oiigmal conditions necessitating treatment, 
the technic used, or how fai the rules of the game had been played 

The second method of inquiiy uhich I have chosen is to stud^ the results 
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of both methods at their best, with a control and knowledge of the original 
clinical conditions The facts which follow are the lesult of a questionnaire 
addressed to 293 proctologists m America, Great Britain, France and Ger- 
many On the suggestion of Curtice Rosser, the American proctologists 
were taken from a list of meml)ers of the American Proctological Society 
together with men who, though not memi^ers, are included m its list of 
approved proctologists Through the kindness of Mr St George B D Gray, 
of Hove, England, a list of members of the Subsection on Proctology of the 
Royal Society of Medicine was used Six French and three German proc- 
tologists were included 

Of the many replies received, fifty-seven replies gave definite informa- 
tion Of these nearly all, le, forty-nine, came from the American list of 
proctologists It was agreed that the names of the individual contributors 
should not be mentioned in tbe final report so that each clinician might feel 
free to write with utter frankness about his own bad results 

Contenipoiaiy Piacticc — Nearly all of the correspondents, forty-nine out 
of the fifty-seven, gave statistics on their personal use of both operative and 
injection methods, thus indicating that they had had an honest desire to try 
out both methods without prejudice 

The total number of cases repoited as treated b} the two methods is 
By operation, 36,648, by injection, 26,262 

Method of Choice — In reply to the question, “What is your method of 
choice^” answers were Now use operation exclusively, ii , prefer operation 
but also use injections, 12, use both methods very extensively or choice de- 
pends upon the tj^pe of case, 18, injection is the method of choice, 16, 
total, 57 

Opoatwc Methods — The methods of operative removal were ligature 
and excision, 25,198 cases, clamp and suture, 2,570 cases, cautery, S>779 
cases, high frequency, loi cases 

Injection Soliihons — The solutions used for injection according to the 
number of proctologists using each aie Quinine urea hydrochloride (usually 
5 per cent ), 23, phenol in oil (usually 5 per cent ), ii , both quinine urea 
H-Cl and at other times phenol in oil, 8, phenol m glycerine, 3, alcohol 70 
per cent, 3, alcohol ergot and phenol, i , double chlorbydi olactate of quinine 
and urea m glyceiine 5 per cent, i 

Types of Hccnioiihoid^ Injected — Should the third-degiee hsemorihoid, 

1 e , the haemorrhoid which prolapses and is not reduced spontaneously, be 
treated by injection above it^ Twenty-six pi octologists treat such haemor- 
rhoids by injection at least in some cases, twenty-two will not treat such 
cases by injection 

Site of Injection — Twelve inject above the haemorrhoid, five inject at its 
upper border, fifteen inject into tbe haemorrhoid and four both above and 
into the haemorrhoid 

The above information as to contemporary practice is mentioned in order 
to make moie intelligible what follows as to the results of treatment It is 
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not offered as a guide to procedure— the best procedure can, of course, be 
learned onl}'^ as we break away from custom and opinion and study the facts 
as to results These facts follow 

Compatahve Results by Opdaiwn and by Injection Methods — State- 
ments regarding operation will refer to ordinary operative methods, exclu- 
sive of high frequency The results from high frequency will be stated m a 
separate section 

Moitalihes — In the 33,648 cases treated by ordinary operative methods 
there were no more than eleven mortalities 

In the 26,262 cases treated by injection there were no mortalities that 
could in any way be attributed to the injection treatments 

Sloughs following Injection — One proctologist, whose experience in in- 
jection methods was limited to fifty-seven cases, tried various solutions and 
reports sloughs following injection 111 every one of the fifty-seven cases In 
26,205 patients treated by forty-two other men there were 228 sloughs of 
importance This makes a total of 285 more or less serious sloughs in 26,- 
262 cases, or an incidence of about i 09 per cent How serious these sloughs 
were may be judged from the results as to hsemorrhage and stricture which 
follow 

Hmnoiihage — After operations on 31,950 patients there was serious 
post-operative haemorrhage in 183 patients or o 573 per cent 

After injections used on 26,183 patients there was serious haemorrhage in 
seventy-three patients Of these, twenty -eight were in the practice of the 
doctor who had sloughs 111 every one of his fifty-seven cases Including these 
we have in the whole series a percentage of serious haemorrhage after injec- 
tion of o 279 per cent 

Stiictuie — After ordinary operations stricture followed in sixty-eight 
cases out of 30,925, or in o 22 per cent 

Stricture after injection methods occurred 111 six cases out of 26,183, or 
002 per cent Five of the six post-injection strictures occurred in the prac- 
tice of the proctologist who reported sloughs in every case injected The 
other case of stricture followed the use of quinine and urea hydrochloride 
Rectii ) dices — Reports were given on recurrences at the end of three 
years These reports are the least reliable part of the answers , indeed, the 
replies frequently stated that they were merely rough estimates Out of 
29»425 cases treated by haemorrhoidectomy, the operators estimated that there 
were 148 recurrences, or about o 5 per cent 

Out of a total of 9,691 patients treated b}'’ injection, the clinicians esti- 
mated that there were recurrences m 966, or approximately 10 per cent Out 
of a total of 1,915 patients treated by injection in which replies indicated that 
careful work had been done in the follow-up, there were recurrences m 290, 
or in 15 14 per cent 

High Ficqucncy — In considering the 3,110 cases treated by high fre- 
quency it should lie understood that only no of these cases were reported by 
American proctologists The other 3 jC) 00 were all treated by one French 
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surgeon In these cases there was one death which followed but which was 
not attributed to the high-fiequency suigery Slight bleeding insufficient to 
requiie any medical attention occurred in 15 to 20 per cent of the cases 
Serious h?emorrhage occurred in 4 cases 01 o 13 per cent There were no 
stiictuies following the high-frequency tieatment Out of 3,000 cases fol- 
lowed for three years theie were recmiences in 3 01 4 per cent and these 
lecurrences weie easily cured by two 01 three secondary treatments 

Compai ative Results afto Vaiions Injection Solutions — Phenol in Olive 
01 Almond Oil — One correspondent volunteered the information that he had 
seen oily tumois and stnctuies which followed oil injections by other men, 
but gave no information as to whether they followed paraffin or vegetable 
oils nor as to the time following the injection that the oily tumor persisted 
On the other hand, another very conservative pioctologist with an experi- 
ence so laige as to have covered 5,000 hsemorrhoidectomies 111 his own piac- 
tice, volunteered “I have found no tumois as described by Rosser due to 
the injection of oil, although I am in accord with his findings ” 

Eleven proctologists who use phenol in oil exclusively and eight who use 
both phenol 111 oil and quinine urea hydrochloride repoited no case of rectal 
stricture following injection of phenol m vegetable oil Four men who use 
5 per cent phenol in oil exclusively in 2,067 cases report not a single serious 
slough, no strictures and one haemorrhage 

Quinine Uiea Hydi ocliloi ide — ^Thirteen men who used quinine urea 
hydrochloride exclusively 111 8,282 cases had twenty-three sloughs, seven 
serious hcemorrhages and one stnctuie If we consider sepaiately the ex- 
traordinary leport of one correspondent that he had made 5,000 injections 
of quinine urea hydrochloride without a serious slough, the report by the 
other twelve proctologists on 3,282 cases is twenty-three sloughs, five serious 
hcemorrhages and one stnctuie 

Quinine Uiea Cliloi hydi olactate — The advocate of this solution, men- 
tioned above, report that by using it and by practicing finger massage after 
injection, they have reduced the incidence of small sloughs from 10 to 15 
per cent after quinine uiea hydrochloride to less than i per cent with the 
chlorhydi olactate 
Their formula is 

Double chlorhydrolactate of quinine and urea 5 

Glycerine 5 

Water 100 

Alcohol 70 Pei Cent — The German proctologists m more than 240 cases 
treated with Bier’s hypertemia and then injected with 70 per cent alcohol, 
had no sloughs, no haemorrhages and no sti ictui es 

Aiitlwi’s Vietu — It may be of value in deciding as to how far personal 
bias on my part as collator of this mateiial might unwittingly have influenced 
handling of the reports, if I state my own viewpoint frankly I use both 
operative methods and injection methods and decide between them after ex- 
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aminatioii and after talking with the patient Factors guiding the decision 
are the presence of other associated rectal diseases, the degree of hsemor- 
ihoidal development, the age and general condition of the patient and at times 
the pieference of the patient Since I have found an operative procedure 
which prevents post-operative pain and hastens healing I have been using 
operation in more of the border-line cases 

Opeiatwn follozved by Pioloiiged Local Anaesthesia — Sphincter and 
levatoi spasm associated with post-operative pain cause ischaemia in the site 
of the wound and delay in healing Those who have injected a prolonged 
anaesthetic under an anal fissure know how relaxation of the spasm of the 
sphincter may allow lapid healing of the fissure A situation similar to anal 
fissure occurs when an operative wound is carried across the mucocutaneous 
line The problems of the newer drugs which cause prolonged local anaes- 
thesia are beyond the limits of this paper, but I will mention that if such 
prolonged local anaesthesia is used, the anaesthetic need not be injected into 
the sphinctei — it is necessaiy only that it be injected at the close of the opera- 
tion in small amounts superficially undei the wound chiefly wheie it crosses 
the mucocutaneous line This measure, if added to well-chosen operative 
technic, should make the patient entirely fiee from pain foi at least thiee days 
If the eucupm combination of de Takats^® is used, I advise that the 
eucupin hydrochloi ide commonly sold as “eucupm” should be avoided as it 
IS too acid and lacks sufficient margin of safety fiom sloughing The 
eucupin base (Merck) dissolved by adding dilute hypdrochloric acid drop by 
drop to dissolve one pait of eucupin base in one thousand parts of distilled 
water is more iieaily safe 

If nupercaine is used it should not be boiled I have found by animal 
experimentation that the statement of the manufacturers that it can be 
freely boiled without increasing the toxicity is untrue There has been some- 
thing wrong with some of the nupercaine solutions used which caused acci- 
dents When I have used nupercaine solution even in the small amounts 
needed after heemoi rhoidectomy I have made it a rule not to use it until I 
have injected pait of the sample intravenously in a rabbit in a sublethal dose 
Injection Methods — I have had small superficial sloughs following the 
use of quinine and urea hydrochloride 5 per cent into haemorrhoids, which, 
while not of sufficient extent to be known to the patient, weie annoying to 
me, and I now use better solutions which aie more efficient and cause no 
sloughs I have a low opinion of many of the solutions now commonly 111 
use, which have too often been used on human subjects with no adequate 
piehmmai}’^ expenmental woik until the lecent valuable studies of Doctoi 
Rossei Safei and moie efficient solutions should appear in the future 

High Ficqneiicy Electi ocoagulation followed b}'^ electiodesiccation is 
hccmostatic and causes less post-operative pain than the scalpel The gieat 
objection to it is the difficulty in deteimining just how fai the current is 
destroying tissue T knon of a case in the practice of another surgeon m 
nhicli enthusiastic use of the high frequenc}'^ caused extensue sloughing of 
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the anal canal with a dreadful result High frequency if used at all should 
be used as the French use it, in small amounts at a time In cases where 
operative removal in the hospital could not be arranged, and where injection 
methods were not likely to be effective because the haemorrhoids were partly 
fibrosed, I have used it in the office with gratifying results , but inasmuch as 
the amount of tissue destruction is difficult to calculate, I urge that not more 
than one haemorrhoid he treated at one time, and that even so, less treatment 
be given to the haemoirhoid at one time than will probably be ultimately 
needed 


SUMMARY AND CONCLUSIONS 

Arguments foi operative removal of haemoirhoids and arguments for in- 
jection treatment have been stated A survey was made of cases treated by 
fifty-seven proctologists who, with the evception of a few foreign clinicians, 
were all members of the American Proctological Society or on its list of 
approved proctologists This survey shov\s that in 36,648 cases treated by 
operation there were eleven mortalities and that in 26,262 cases treated by 
injection there were no mortalities that could in an}^ way be attributed to the 
injection treatments Hiemorrhagc following operation was reported in o 573 
per cent of the cases and following injection in o 279 per cent of the cases 
Stricture following operation was estimated at about o 22 per cent and after 
injection methods this group of men had practically no strictures at all 
Recurrence of the hceinorrhoids was much more frequent after the use of 
injection methods, occurring in at least 15 per cent within three years 

Results from the use of phenol in olive and almond oil compared favor- 
ably with the results following the use of quinine urea hydrochloride The 
double chlorhydrolactate of quinine and urea proved to be less likely to 
cause sloughs than quinine and urea hydrochloride 

It IS probable that proctologists who are obtaining superior results would 
be more inclined to answer the questionnaire than those who are having poor 
results The above figures show what can be attained in proctology at its 
very best The general level of practice does not even approach such a high 
standard as has just been mentioned Men who think that they can diagnose 
haemorrhoids by digital examination, men who do not know the anatomy and 
pathology of the rectum, men who treat liEemorrhoids without making a 
proctoscopical and sigmoidoscopical examination, will continue to bring both 
methods into disiepute 

The long roster of contributors to this study would include a veritable 
hall of fame in proctolog)^ and appreciation is due to these men, of whom 
many have international reputations, who disinterestedly toiled through their 
case histones to amass reports on these 62,000 cases 
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"De Ratione Victus in Morbus Acutis, Liber-Hippocratis, Opera Omnia, Graece at 
Latine ab Anutio Foiesio, Tome i, p 406 
= Celsus De Medicma, Lib VII , Cap 30 q by Bodenhamer 

‘Albucasis De Chirurgia, Lib II, Cap 81, Argentorati, 1532, Folio, q by Bodenhamer 
®Howitt, F Brit Med Jour , vol 1169, June 28, 1930 
° Personal communication from G Delater of Pans 

'Anderson, H Graeme The Practitioner, vol 113, p 399 , December, 1924 
* Andrews, E Cincinnati Lancet and Clinic, New Series II, p 327, April 19, 1879 
“ Terrell, E H Virginia Med Monthly, April, 1926 
“ Boas, I Kim Wchnschr , vol 424, February 25, 1927 

” Delater, G , and Vendel, J R I Presse Medicale, vol 84, p 1329, October 20, 1928 , 
Les Maladies des Vemes et Leur Traitement, vol 275, p 1932, Masson et Cie, 120 
Boulevard Saint Germain, Pans 

” Pennington showed that many of the common operative procedures, by ligature, clamp, 
or suture, close up and seal m, infection, and presented photomicrographs to prove 
this J A M A , vol 87, p 2064, December 18, 1926 
“ The bactericidal properties of phenol 5 per cent in oil and quinine urea hj'drochloride 5 
per cent were investigated at my request by Mrs Winifred Russell, bacteriologist for 
Doctors Brem-Zeiler and Hammack Phenol m oil was found to be bactericidal to 
B coh in 2 s per cent and quinine urea hydrochloride was found to be bactericidal to 
B coh m 5 per cent — not less 

Rectal stricture following operation has 111 the past been reported in as high as 10 per 
cent of cases, even in large case senes performed by proctologists of well-known 
reputation 

ETC Milligan reported an incidence of ii 3 per cent stricture in a series 
of 282 haemorrhoidectomies and m another series of 290 haemorrhoidectomies an 
incidence of 9 per cent stricture (Proc Roy’- Soc Med, vol 23, p 702, March, 
1930) In a recent personal communication, ETC Milligan adds “The series of 
cases I reported were the cases operated upon at St Marks Hospital in the years :ust 
preceding the publication and are a new series having no relation to those published 
by H G Anderson and Sir Charles Gordon-Watson previously They are group 
statistics and not individual, hence their value They are the cases of five surgeons — 
four surgeons performed the ‘stripping up operation’ and one performed ‘clamp and 
cautery ’ It was interesting that the evidence of stricture formation was the same 
after the clamp and cautery operation Since abandoning the stripping up operation 
not one case of stricture has occurred , 450 cases ” 

Quoted and requoted from one medical journal to another are statements arguing 
for injection treatment and citing an incidence of post-operative stricture at St Marks 
Hospital, London, of 10 per cent Most of these quotations can be traced back to 
articles by H G Anderson (Brit Med Jour, vol 2, p 593, October 31, 1909) or 
by Sir Charles Gordon-Watson (Brit Med Jour, vol 2, p 593, October 15, 1921) 
Tlie original articles have been most unfairly^ quoted , what they do say is “Forty 
per cent (of the ligature cases) had slight constriction easily remedied by digital 
dilatation, during the third week Five per cent had marked contraction requiring 
dilatation for siv weeks All these did well later and show'ed no further tendency' to 
constrict, and occurred in patients who neglected digital examination ’’ Brit 
Med Jour , \ol 2, p 593, October 15, 1921 

Kantor in ninety' hemorrhoidectomies reports eight post-operatue strictures and 
one case of sphincter paralysis (Am Jour Surg , vol 14, p 260, December, 1931 ) 
Vernon C Da\id, w’ho has an almost perfect record in his own cases, reports that of 
eighteen rectal strictures coming to him after treatment by others, ten w ere due to 
operation by clamp and cautery, four to the Whitehead operation, two to diathermy 
and only two to injection treatment JAMA, vol 98, p i, January 2, 1931 
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Rosser also incriminates, but to a lesser degree, cottonseed oil as a vehicle In a recent 
personal communication Rosser adds that these findings occurred in the case of 
cottonseed oil “wlien large doses are given” Rosser, Curtice J A ]\I A , -vol 96, p 
1762, May 23, 1931 , J A M A , vol 99, p 2167, December 24, 1932 
“Such an effort was made in the early da^s (1S79) when the itinerant quacks were 
deliberately trying to slough out haemorrhoids Edmund Andrews who made the 
effort found that this method made a thorough study impossible He wrote “Many 
of the operators were ignorant blockheads ” In 3,304 cases “treated often m the 
most reckless and ignorant manner” four deaths occurred (Originally Andrews 
reported nine deaths but later he corrected 'this statement, saying that only four 
deaths were authentic Med Rec , vol 15, p 451, May 10, 1879 ) There were eight 
instances of suspected embolism of the liver Only one of them died and there was 
no post-mortem examination, so that positive proof is wanting It is probable a 
portion of the cases the liver disease pre-existed and was the cause of the piles and 
not the consequence a few cases only of extensive abscesses occurred ” In the 
3,000 cases “fiv^e cases of hasmorrlnge are reported The imperfection of the 
reports renders a thorough study' of the accidents impossible" Cincinnati Lancet 
and Clinic, New Series, vol 2, p 327, April 19, 1879 
“Of these, fi\e merely wrote in to give answer to this question and gave no statistics 
“de Takats, G Surg, Gynec, and Obst, vol 43, p 100, July, 1926 
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PEE- AXD POST-OPERATIVE ]\LVNAGE]\rEXT OF 
AXO-RECTAL CASES 

INQUIRY INTO THE USE OF CERTAIN ANESTHETIC AGENTS 

By R Russell Best, M D 

OF Omafia, Xebr 

FBOSI THE DEPU^■^!E^T OF SCRGEHT OF THE UM\ ERSITT OF NEBRASKA 

Surgical therapeusis has come to be the treatment of selection m a 
large number of diseases of the anus and lower rectum In years gone b> 
the exquisite pain that followed most ano-rectal operations was a definite 
drawback to surgery of this region Failures in technic as well as m proper 
preparation and very likely a lack of interest in formulating plans to 
ameliorate the post-operatn e distress uere the root of this evil Howe\er, 
during the last ten years considerable advancement has been made in the 
reduction of post-operative pain in these cases 

In the pre-operative stage, cleanliness and proper preparation of the 
gastro-intestinal tube are most important True asepsis is impossible in this 
region, 3'et it is a goal to^^ard which one should strive, surgical cleanliness 
IS about all that ma}'- be expected In preparing for surgery of the lower 
rectum and anal canal, one should begin by giving a mild cathartic some 
forty-eight hours before operation to relieve any stasis along the gastro- 
intestinal tube, thus bringing the fecal material down into the colon where 
the pre-operative enema may be used to the best advantage This cleaning 
out of the gastro-intestinal tract will also help to prevent post-operative dis- 
tention and gas pains, and there will be less likelihood of a scybala forming 
Some hours previous to operation a normal saline enema should be gnen 
until it returns clear After the anaesthetic has been given, the rectum is 
thoroughly irrigated Mith a quart of i per cent Lysol solution Using the 
index finger, with the aid of a small catheter or rubber-tipped nozzle, one 
can thoroughly clean the rectum and anal canal, removing any material from 
between the folds A small amount of this solution may come donn during 
the operation but the amount is usually negligible I have found it much 
easier to vash out the rectum in this manner after a spinal anesthetic be- 
cause one secures better relaxation of the sphincter muscle Gross dilata- 
tion and tearing of the sphincter am amH merely increase post-operatu e pain 
and spasm Ivlercurochrome-acetone-alcohol solution is then applied to the 
anal canal and gluteal regions 

The selection of operation should fit the indnidual case Certain types 
of operatne manipulations and procedures are more apt to produce pain 
than others For example the clamp and cauterx operation for haemorrhoids 
is bound to set up more painful stimuli than a clean anatomical dissection 
of the haemorrhoidal tumors In operating upon fissures and fistulae, a v ide 
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saucenzation of skin plays an important pait in the reduction of pain as 
well as giving a less distoiting operative scai I nevei pack a fistulous tract 
fiimly but merely insert a small amount of gauze, which is removed at the 
end of twenty-four hours and never replaced, the wound being kept open 
by daily manipulation with a sterile gloved fingei and applications of 15 per 
cent balsam peru m castor oil It has never seemed necessary with my 
patients to insert a tube or cathetei into tbe rectum following operations m 
this region Such a lubber tube, paiticularly if surrounded by gauze, acts 
as an irritant and promotes peristalsis, thereby increasing pain and ab- 
dominal cramps 

It IS the first act of elimination which all patients feai and precaution 
should be taken to reduce this pain to a minimum If patients are kept on 
a liquid diet without milk foi two days following operation, and such a 
time elapses before the first bowel evacuation and the lower canal is well 
protected, the danger of infection is gieatly reduced The amount of pain 
IS in direct proportion to the degree of infection As a protection for this 
operative area, one can use an oily substance wbich will coat over and soothe 
the area This may be improved upon by adding some mild antiseptic to 
further encourage healing The ideal substance would be something which, 
m addition to these qualities, possesses some anfesthetizing properties Such 
an ointment I have been experimenting with during the last year It con- 
tains both phenol and nupercaine (a hydiochloride of a butyl oxycinchoninic 
acid diethyl ethylene diamide) in a vaseline base Because of the possible 
toxicity of nupercaine and phenol, veiy small amounts of these drugs were 
used m the early cases Giadually the amounts have been increased until 
now I believe the optimum results aie being obtained, although it is pos- 
sible that slightly greater amounts may be used without injurious effects 
Further experiments will decide this issue 

Phenol IS an efficient antiseptic and is a local anaesthetic to the extent 
that it will obtund pain although it does not obhteiate all sensation In such 
dilute solutions as 25 per cent to 50 per cent it will prevent the growth 
of staphylococcus pyogenes and the colon bacillus m some medias Phenol 
is soluble 111 petrolatum and in an oily base becomes about one-tenth as 
active It has been found that the lethal dose for a 150-pound is seventy- 
five grains (5 Gm ), yet even five-gram Gm ) doses may give rise to 
serious disturbances When phenol has been used in haemorrhoidal injections 
with serious consequences, death has probably been embolic rather than due 
to the poison In the later experiments the ointment was prepared by using 
ninety cubic centimetres (three ounces) of per cent carbolized vaseline 
which has been thoroughly mixed with thirty cubic centimetres (one ounce) 
of I per cent nupercaine ointment In an ounce of this mixture there are 
337 milligrams of phenol or approximately 1/3 Gm This may seem rather 
a large dose when it has been stated that five grains or 1/3 Gm doses have 
given rise to serious disturbances However, in haemorrhoidal injections we 
frequently use ten cubic centimetres of 5 phenol in almond oil 
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Here we have 500 milligrams or ^4 Gm of phenol injected directly into 
tissue where it can be immediately absorbed With the phenol m a vaseline 
base and introduced into the rectum, absorption is veiy much slower Theie- 
fore, there is a wide maigin of safety as regards the action of the phenol 

Nupercame, 01 what is commonly known as percame m Europe, has 
undergone a great deal of investigation It is known to be effective foi local 
application to mucous membrane surfaces The toxicity of nupercame is high, 
exceeding even that of cocaine, but it is much moie effective than cocaine 111 
lowei concentrations and is therefoie used with less hazard, accoidmg to 
the reports of Gessnei and Nauheimei, Lipschitz and Laubendei, and Lotheis- 
sen It IS also said that nupercame is slightly antiseptic Hiisch has stated 
that as an anaesthetic agent a i to 2 per cent solution is as effective as a 
5 to 20 per cent solution of cocaine hydrochloi ide Coming in contact with 
blood-vessels, nupercame causes initial vasodilation with subsequent contrac- 
tion due to a drying effect 

For injections into the bladder, thirty cubic centimeties of a 1-500 solution 
may be used without hesitance This amounts to sixty milligrams For 
infiltration anaesthesia, 100 cubic centimetres of a i-iooo solution is perfectly 
safe This amounts to 100 milligrams In preparing the ointment which I 
have been using, thirty cubic centimetres (one ounce) of i per cent nuper- 
came ointment is mixed with ninety cubic centimeties (thiee ounces) of the 
1/4 per cent carbohzed vaseline Each thirty cubic centimetres (one ounce) 
of I per cent nupercame ointment contains 300 milhgiams of nupercame 
When this is diluted with ninety cubic centimetres (three ounces) of cai- 
bohzed vaseline we have a. ^ of i pei cent nupercame ointment, which 
amounts to seventy-five milligrams of nupercame m each thirty cubic centi- 
metres (one ounce) of the mixture This is well within the margin of 
safety even if this amount of nupercame should be injected directly into 
tissue When it is introduced into the rectum absoiption is slower because 
the impel came is mixed with petrolatum and because all of the ointment is 
not in contact with the absorbing mucous membrane surfaces The addition 
of phenol potentiates the action of nupercame as it does with cocaine 

At the conclusion of all operations upon the anus and lowei rectum, one 
ounce of this mixtuie is injected The all-metal syiinge is most useful foi 
these injections A small amount of the mixtuie is also placed upon the 
gauze diessing which is in contact with the anus and upon the small strips of 
gauze which aie used m fistulous tracts 

The action of this combination ointment of mipeicaine phenol and vase- 
line IS foul -fold First, both nupeicaine and phenol ha\e anaesthetic qualities 
and in an oil3>- base the time element is piolonged Second, the} aie both 
antiseptic, particulaily the phenol Third, the phenol IS some^\hat of a 
cauteiant and piobably tends to dimmish 00/ing, and the nupercame by its 
di}ing cllcct causes vasctilai conti action Oozing is also letarded by the 
picssuie and molding effect of the ointment in the lowei ano-rectal canal 
houith, in prcpaiation foi the first act of elimination, the lower end of the 
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intestinal tube is thoroughly anointed with a lubricant possessing ansesthetic 
qualities 

Following operation, the patient is given a tube of i per cent nupercaine 
ointment without the phenol and it is applied locally as necessary for relief 
of any distress 

As stated before, the patient is on a liquid diet without milk the first two 
days following operation It is not my custom to give opium or bismuth 
or any other drugs to “tie up” the bowels during these first few post-opera- 
tive days Unless peristalsis is stimulated, the bowels do not want to empty 
after a rectal operation because of the reflex mechanism Administration of 
mineral oil, plain or m combination with agar, is begun on the evening of 
the second post-operative day and is continued through convalescence or as 
advised 

After following these measures, the pain of the first bowel evacuation 
may be further minimized by an injection of six to eight ounces of warm 
cottonseed oil into the rectum on the morning of the third day This may be 
supplemented if necessary by injection of a pint of normal saline 

Hot moist packs or dry heat may be comforting but are by no means 
routine measures Hot sitz baths are advised after the first three days and 
may be continued indefinitely if desired Doubtless the patient will require 
some morphine and codeine during the first few days and he should always 
be permitted to have a restful night 

When the patient is discharged from the hospital, m most cases at the 
end of five to seven days, he is advised to return on the tenth post-operative 
day and two or thiee times a week for several weeks thereafter, for digital 
ironing out and digital dilatation of the anal canal This does a great deal 
to prevent painful post-opeiative spastic anus and stricture formation 
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THE PULSES OF THE FOOT 


THEIR VALUE IK THE DIAGNOSIS OF PERIPHERAL CIRCULATORY DISEASE 

By Rudolph S Reich, M D 

OF CLEvr:Lv^D, Ohio 


IROM THE EABORATORT OF ANATOMF OF THE WESTERN RESERVE tFSIVERSITl AND VIOENT STN K1 HOSPITAL 

Introduction — The recognition, in routine practice, of peripheral cir- 
culatory disease, particularly in the lower extremities, has been markedly 
improved of late years through more efficient differentiation of this condi- 
tion from static foot disabilities Bueiger^ and others have called attention 
to certain definite signs facilitating the diagnosis of peripheral circulatory 
disease, the most generally used of which has been the palpation of the foot 
pulses in estimation of peripheral arterial circulation Since many cases have 
been erroneously diagnosed as peripheral circulatory disorder through ap- 
parent but not actual absence of foot pulses, this study of the arterial pat- 
tern and of the obscuring effect of superjacent soft tissues was undertaken 
to elucidate the problem 

Diagnosis — The circulatory lesions have been so thoroughly classified by 
Brown and Henderson^ that they require no further exposition than that 
given in Table I , 


ClassiUcahon of Peripheral Circulatory Lesions 


Functional or 
vasomotor 
types 


Local 

distri- 

bution 




Vasocon- 
stricting ' 
types 


Multiple-phase color reaction Raynaud’s 
disease 

One-phase color reaction acrocyanosis, dead 
finger, local syncope 


Vasodi- 
lating 
> types 


1 Eiythromelalgia 


General 

distri- 

bution 


Vasocon- 

stricting 

types 

Vasodi- 
lating 
. types 


Primary or essential hypertension, early stages 


Primary or essential hypotension 


Local 

distri- 

bution 

Organic types < 


1 Arteriosclerosis, with or without thrombosis, diabetic 

gangrene 

2 Thrombo-angiitis obliterans 

3 Simple thrombosis or embolism 

4 Arteritis of known infectious origin (rheumatic, syphiliticl 

5 Aneurism n ith or without thrombosis 


General 

distri- 

bution 


Arteriosclerosis 

1 Primary 

2 Secondary to hjT^ertension 
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Whereas advanced cn dilatory disturbance is easy to recognize, the very 
early stage or mild case piesents much moie difficult problems of diagnosis 
Buergei^ calls attention to the drop m local temperature and loss of natural 
color in the area aflected by the occlusion A clinical difference m tempera- 
ture which may or may not be confiimed by the thermometer is pathogno- 
monic of peiipheral circulatory disease and if the disease is not very exten- 
sive, the toes alone show the sign Elevation of the leg to 90° produces 

pallor and ischaemia, and the speed of return to normal circulation when the 
limb has been lowered is a rough measure of the disturbance Samuels^® 
emphasizes the cadaveric pallor of the sole when the ankle-joint of the verti- 
cally elevated limb is alternately and rapidly plantar-flexed and dorsi-flexed 
There aie several instruments of precision designed for study of the 
efficiency of the peripheial circulation Among these are the oscillometer test 

which is somewhat analogous to the sphyg- 
momanometer, the mtradermal saline test of 
Stern and Cohen, and the thermocouple as 
advocated by Brooks All writers have re- 
ferred to the pulses of the foot as a cardinal 
criterion of peripheral circulatory efficiency 
Buerger® considers absence of the dorsalis 
pedis pulse a very important sign in the diag- 
nosis of peripheral ciiculatoiy disease since, 
111 his expel lence, absence of this pulse occurs 
merely in one-half of i per cent of healthy 
feet He bases this percentage on the ex- 
amination of 200 known normal individuals 
However, he quotes Erb as having found 

Tig -Usual pattern of arterni tree abseilCe of the dorsahs pedlS pulse 111 2 per 
m dorsal aspect of leg jj^ examination of /OO known nor- 

mal individuals In my observations upon 500 healthy individuals, I have 
found absence of the dorsahs pedis pulse m 4 per cent and of the posterior 
tibial pulse in 5 per cent In a further 8 per cent a positive dorsahs pedis 
pulse was found in other than the common position 

Variabilitii. or the Arterial Tree I Doisiim of the Foot — Figs i and 2 illus- 
trate the arterial circulation for the dorsum of the foot and for the dorsal aspect of the 
leg below the knee as a basis for consideration of deviations from the usual pattern 
These figures show the topographical relationships so clearly that no further exposition 
IS nccessarj 

The observations comprised m this report were made upon the seventy legs of 
thirt>-five white cadavera in the anatomical laboratory 

In one example only (15 per cent ), the distribution illustrated in Fig 3 was found 
The anterior tibial artery subdivides at the usual site into a larger tarsal artery and a 
smaller dorsalis pedis which continues downward over the talus, navicular and cuneiform 
and then between first and second metatarsals, giving off, m its course, the first dorsal 
metatarsal branch and the branches to first and second toes In this specimen the arcuate 
artery is a branch of the lateral tarsal Owing to its small calibre the dorsalis pedis of 
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this foot could casih be o\cilookcd but a pulse would be palpated in the lateial tarsal 
artcr\ oscr the lateial cuneiform bone 

The next moup of two instances (30 pei cent) showed a complete absence of 



Tig 1 — -Usinl inttcni of irkrni (rvc for In 1 -- 1 ’itKin vrs'^n'i I'l one ont of ?o 

dor>'Um of foot fict (1 <; ptr ciiit ) jikIis of «nnll 

ciUIiii 1 ltd il tiisil (isih lulinlik 


dorsalis pedis as an independent \cssel It becomes mcrch a hioji in the arterial pattern 
of the dorsum The first interosseous space was supplied in one specimen b\ the dorsal 
arterial tree (Fit? 4) and m the other from the medial plantar artcii 



Fie 4 — Al)seiice of dorsilis pedis ns nn in 
dependent \essel (two out of 70 feet, jo pti 
cent ) 



5 'ir s — Kcduction of 'intcuoi tilinl nnd its 
hniichts wifli men isiiiR pn ticip ition of nr 
tci les of sole in siipplj of dorsum (no pei 
cent ) 


In two feet (30 per cent) the dorsalis pedts w’as not recognirablc c\cn as a loop 
and the anterior tibial continued dowiwvard as a central channel niiich reduced in size 
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source of arterial blood to the dorsum in this specimen In Fig 9 the anterior peroneal 
artery becomes the chief source of arterial blood to the dorsum of the foot The anterior 
tibial IS reduced to a mere thread and the contribution from the plantar vessels is meagre 

A veiy simple summarj'^ can be made of these vaiiations olivioiisly follow- 
ing 1 eduction in size of the anteiioi tihial aiteiy The dorsum of the foot 
deuves its arterial supply from three sources, namely, directly thiough the 
antenor tihial, fiom the plantar Aessels, indiiectly f 10111 the posteiior tihial 
arter}”^ through its anterioi peroneal bianch The antcrioi tihial vessel divides 
unequally into doi sails pedis and lateral taisal The standaid description 
figuies the dorsalis pedis as much the larger but occasionally the lateral tarsal 
is found to he the predominant \essel Reduction in size of the antenor 
tihial results in the participation of the plantar vessels thiough then pei- 
foiating blanches or of the posterior tibia! thiough its anterior peroneal 





Fig 10 


Fig j I 


Fic Jg 


Fig 10 — Peroneal arterj forming the chief artcrnl trunk of the posterior criinl region (15 per cent ) 
Fio 11 — ‘A further stage in reduction of the posterior tihnl arterj 111 the calf (i 5 per cent) 

Fig 12 — Practical elimination of posterior tilnal artcr' as a \ascular trunk (i $ per cent ) 


division Both these sources ma}’^ be drawn upon In this study, however, 
the antenor peroneal seems to play a greater part in the rc-distributed 
pattern 


II Dot sal Aspect of the Leg — A study of the posterior crural region of the same 
seventy legs revealed the following significant anomalies, each of which, however, oc- 
curred only once (15 per cent ) 

The first of these, Fig 10, showed a popliteal artery bifurcating rather high into its 
two customary branches, of which the peroneal artery was obviously the mam branch, 
while the posterior tibial remained as a channel of small calibre forming a long loop 
with the peroneal After the latter had given off a small branch distributed as antenor 
and posterior peroneal vessels it continued downwards as the source of arterial supply 
to the foot, thus taking the place of the posterior tibial trunk 

In the second anomaly, Fig ii, the distribution is essentially the same but the pos- 
terior tibial loop IS much smaller and both the channels which take the place of the 
regular posterior tibial and peroneal vessels are quite small 

The former anomaly would not result in an impalpable posterior tibial pulse but 
the second anomaly would have presented, during life, a really difficult problem of 
palpation 
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The third anomab, Fig 12, shows a complete attenuation of the posterior tibial loop 
except at the points where this loop joins the main arterial trunk formed by the pos- 
terior tibial This vessel gave off a very small posterior tibial and a still smaller pero- 
neal branch 

It IS obvious that reduction in size of the posterior tibial vessels with its 
resultant effect upon the A^essels of the sole can occur only in those legs the 
anterior tibial and dorsalis pedis of which are comparatively well developed 
The result of this study is therefore the conclusion that the vessels of the leg 
below the knee present a pattern of a somewhat unstable character altogether 
different from that constant and very clear-cut picture which one obtains 
from the regular text-book description Some explanation of this obvious 
contradiction must be sought if our results are in any way borne out by the 
careful observations of other workers 

Cowpai isoii of Published Obsetvahons — The literature gives no clear picture of 
the contribution to the arterial pattern of the dorsum derived from the anterior peroneal 
artery 

Out of 250 Japanese feet Adachd reports 199 having a large dorsalis pedis in 
nineteen, dorsalis pedis and lateral tarsal were both of approximately the same calibre 
m twelve, the lateral tarsal was the principal vessel 

Among 200 Italian feet Salvi® found 137 m which the dorsalis pedis pulse was more 
palpable than the lateral tarsal in thirty-five the lateral tarsal gave the mam arterial 
contribution to the dorsum 

Corsj* found that sixteen out of fiftj' new-born European infant feet showed a lateral 
tarsal artery much larger than the dorsalis pedis 

It IS true that Sabi reports an incidence of 175 per cent of predominant lateral 
tarsal arteries, whereas Adachi records only 5 2 per cent and reports this difference as 
a true racial characteristic From the difficulties of observation it might be equally 
probable that the difference is realiv more m the sample than m the human stock 

The peroneal arterj, according to Adachi, is very often larger than the posterior 
tibial and such legs usually show a small anterior tibial vessel the peroneal artery is 
indeed unusually constant When there is extreme attenuation of the posterior tibial 
vessel It usually ends m the upper third of the calf by terminating as a muscle branch 
or as a nutrient arterj of the tibia Out of 486 Japanese legs the posterior tibial artery 
was very small in thirteen and absent in ten, a combined total of 4 9 per cent 

Among 21 1 English legs, Thane® found the posterior tibial \ery small m seven and 
wanting m eleven when the peroneal, as expected, furnished the plantar arterj' 

Among sixty-six Italian legs investigated by Manno," the posterior tibial ended six 
times in the lower third of the leg bj dividing into plantar and peroneal arteries 

Dubreuil-ChambardeF found a diminution of the posterior tibial artery m eight out 
of 103 French legs 

The above observations, in summarj, show that twentj'-three Japanese legs out of 
486 (49 per cent) and twenty-four European legs out of 277 (87 per cent) either 
possessed no posterior tibial artery or a vessel much reduced in size The racial sig- 
nificance of this difference does not appear proven in view of the great vanabihtj to 
be found among the samples of different writers These differences have been set forth 
in Tables II and III 

The Oiigm of the Aiteiial Pattern — The diverse and apparently bizarre 
variations in arterial distribution to the dorsum of the foot find their explana- 
tion in phylogenetic history The anterior and posterior tibial arteries appear 
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T^blc II 




Arteries 

Dorsum of Fool 


Dorsalis 




Dorsalis 

Lateral 

pedis and 



Dorsalis 

Lateral pedis 

tarsal 

lateral 



pedis 

tarsal artery 

artery 

tarsal 


No of 

artery 

arter\' small or 

small or 

arteries 


limbs 

larger 

larger absent 

absent 

absent 


studied 

No % 

0 

0 

No % 

No % 

Adachi 

250 

129 51 6 

12 5 0 



Salvi 

200 

137 68 5 

35 ^7 5 

8 II 4 


Reich 

70 

52 74 0 

5 7 0 10 14 2 

3 4 2 



Tabu' III 





Arteries Dorsal ispcct of Leg 






Posterior tibial 

Posterior tibial 



No of limbs arter) absent 

artery small 



studied 

No % 

No 

VC 

Adachi 


486 

10 20 

n 

2 6 

Thane 


211 

II 50 

7 

3 3 

Manno 


66 

6 90 



Dubreuil-Chambardel 

103 


8 

7 8 

Reich 


70 

2 28 

2 

2 8 


to be special features of human anatom) derned fiom the anastomosis of 
muscular \essels ^\hIch carr) the popliteal circulation into the lower leg In 
primates the femoral artery is continued charactensticall) into the leg as the 
saphenous artery w Inch accompanies the saphenous nerve and great saphenous 
vein to the region of the ankle 

This artery has been studied m recent )ears by Popowsky," who gives a 
summary of previous obser^atlons on the vessel and its termination Popow^- 
sky points out that the saphenous artery descends quite superficially on the 
medial surface of knee and leg In certain primates the ^essel gives off a 
posterior branch which, descending behind the inner malleolus, gives origin 
to the plantar arteries of wdiich the medial is phylogenetically the earlier 
developed of the tw^o The saphenous artery itself continues as the dorsalis 
pedis After differentiation of the posterior tibial artery as a connecting link 
betw'een popliteal and plantar vessels the peroneal artery makes its appear- 
ance by the continuity of an anastomotic chain Still later, but in the same 
manner, the anterior tibial artery develops from an anastomotic chain con- 
necting popliteal wnth dorsalis pedis This phylogenetically new'^ vessel 
reaches its full development m man alone m whom the saphenous artery is 
lost Popowsky, however, found traces of it m twm foetuses of five and six 
months, respectively In these the saphenous artery terminated in the middle 
of the lower leg behind the saphenous nerve 

It IS plainly due to the relatively recent transformation m vascular pat- 
tern of the human leg and foot that the arterial channels of the dorsum pre- 
sent so variable a character 
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Cltmcal Apphcatwn — Out of the seventy limbs studied fifty-two (74 
per cent ) had predominant dorsalis pedis arteries , the lateral tarsal artery 
was the larger vessel in five (7 per cent ) , in ten (14 per cent ) the lateral 
tarsal was the mam artery of the dorsum of the foot 

Seven times in our series the dorsalis pedis was very small , it was en- 
tirely absent in three (4 5 per cent ) , the lateral tarsal artery was small in 
five (7 per cent ) and entirely absent in three (4 5 per cent ) , in three legs 
(4 5 per cent ) both the dorsalis pedis and lateral tarsal arteries were absent 
Comparing these results with those of Adachi and Salvi I find myself 
m closer agreement with Salvi, particularly in the frequency of a larger lateral 
tarsal artery, for all my specimens were from white subjects 

As for the posterior tibial artery, I find it absent m four legs (6 per cent ) 
and very small in two (3 per cent ) These results compare favorably with 
those of other European observers, notably Thane and Dubreuil-Chambardel, 
whereas in the Japanese, Adachi found anomalies of the posterior artery in 
approximately half this number 

In white subjects one may safely conclude that the dorsalis pedis artery 
can be palpated in 75 to 80 per cent of lower extremities and the lateral 
tarsal artery in about 14 per cent In other words, approximately fourteen 
times in a hundred, if the dorsalis pedis pulse is not found m its usual 
location, one should feel for a pulse more laterally situated on the dorsum 
of the foot, approximately over the head of the third metatarsal bone 

Both pulses of the dorsum of the foot are absent in approximately 4 per 
cent of European legs In these no pulse whatsoever can be palpated on the 
dorsum of the foot In about 4 per cent both dorsalis pedis and lateral 
tarsal pulses may be equal but much reduced m volume so that a dorsal pulse 
IS found with difficulty and sometimes not at all 

There is no posterior pulse m the 3 5 to 5 o per cent of legs in which 
the posterior tibial artery is absent and in a further 3 per cent the pulse is 
very weak 

Besides the arterial anomalies which make palpation of the pulse difficult 
or impossible there are two other important factors to be considered, namely 
adiposity and oedema In addition, the hgamentum lacmiatum, covering the 
posterior tibial artery as it proceeds downward around the malleolus, may 
conceal this pulse even if the A^essel is normal These factors exaggerate 
the frequency of non-palpable foot pulse 

We may apply these results to the diagnosis of circulatory diseases of 
the lower extremity below the knee Presence of pulses of the foot rules out 
circulatory disease, absence of the pulses of the foot is an important aid in 
diagnosis if supported by other more positive evidence but m doubtful and 
border-line cases absence of the pulses of the foot must not be construed as 
a pathognomonic sign because of the relative frequency of obscured or irregu- 
larly placed foot pulses, a condition rendered still more confusing by the 
presence of adiposity or oedema 
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Conclusions — (i) Whereas palpable foot pulses in dorsalis pedis oi 
lateial taisal aiteiies aie contiaindications of peiipheial circulatory disordei, 
appal ent absence of these pulses must not be constiued as evidence of disease 
without the definite confiimation by positive signs 

(2) Extracirculatoiy factois not infiequently diminish the ease with 
which the pulse may be felt These aie cedema, adiposity and the obscuring 
influence of supeificial soft tissues, whethei tendons 01 ligaments 

(3) The arteiial tiee of the foot is sufficiently vaiiable to thiow doubt 
upon the value of negative evidence Details of the anomalous patterns and 
then fiequency are lecorded m the body of this paper 

(4) Both tibial artel les and the peroneal vessel aie of lelatively recent 
oiigin They aie foimed fiom anastomotic chains of aiteries supplying the 
muscles of the calf and ventrolateial aspect of the leg In primates othei 
than man the popliteal artery ends 111 musculai vessels while the vascular sup- 
ply of the foot comes from the femoial aiteiy thiough a vessel usually absent 
111 man, namely, the saphenous aiteiy, which continues as the aiteiia dorsalis 
pedis and gives off a posteiior branch providing the plantai vessels to the 
sole 

In man alone of all primates is found the complete pattern of new con- 
nections between popliteal aiteiy and distribution on doisum and sole of the 
foot Hence the fiequency and variety of aiteiial pattern desciibed m 
the body of this papei 

(5) There appears to be a racial diffeience m frequency since observa- 
tions made by diffeient investigators upon the feet of wdiite subjects aie m 
general agreement, wdieieas those equally caiefully earned out by Adachi on 
Japanese feet present a smallei incidence though not a diffeient classifica- 
tion But one should beware of drawing positive conclusions of leal lacial 
difference since the fiequency in landom samples is apt to be determined by 
many conditions wdiich aie unconti oiled in investigations of this natuie The 
actual clinical fiequency of ciiculatoiy disoider would be a more reliable 
criterion 

(6) The anatomical stiuctuie of ankle and foot foices us to rely upon 
the arterial distiibution of the dorsum of the foot foi our mfoimation and 
the dorsum is cleaily less significant as a souice of general blood supply to 
the foot than is the plantar aspect, the aiteiies of wdiich aie too deeply placed 
and too greatly obscuied by the heavy superficial structuies to be available 
in diagnosis 

Summaiy — Whereas palpable foot pulses m doisahs pedis or lateral 
tarsal arteiies are contraindications of peiipheial circulatory disorder, ap- 
parent absence of these pulses must not be construed as evidence of disease 
without the definite confirmation by positive signs 

Extracirculatorv factois not infrequently dimmish the ease with which 
the pulse may be felt These are oedema, adiposity and the obscuring influ- 
ence of superficial soft tissues, whether tendons or ligaments 
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Both tibial arteries and the peroneal vessel are of relatively recent origin 
They are formed from anastomotic chains of arteries supplying the muscles 
of the calf and ventrolatei al aspect of the leg In primates other than man 
the popliteal arteiy ends in muscular vessels while the vascular supply of the 
foot comes from the femoral aitery through a vessel usually absent in man, 
namely, the saphenous artery, which continues as the arteria dorsalis pedis 
and gives off a posterior branch providing the plantar vessels to the sole 
In man alone of all primates is found the complete pattern of new con- 
nections between popliteal aitery and distribution on dorsum and sole of the 
foot 
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DISABILITY DUE TO SELLING FOLLOWING TRAUIVLA OF 

THE EXTREAHTIES * 

POST-TRAUMATIC PERI-ARTICULAR FIBROSIS 

By Donald Gordon, MD 
Of New Youk, N Y 

n?OM Tiir sijRGicM. srn\icr of tiif fifth wlmjF nobriT\r 

There are many medical and surgical problems which hy reason of their 
anatomical location have not as yet been made sufficiently clear by a patho- 
logical study of their histolog) and physiology to afford a complete under- 
standing of the fundamental changes present Such circumstances preclude 
the certainty for therapeutic measures that is afforded hy diseases in wdnch 
the pathological changes have been worked out sufficientl} to develop specific 
indications for treatment There is sufficient evidence m the historical past 
of deductions made from clinical observations in tissue reactions to warrant 
such obsen'ations being discussed toda} 

I propose to describe a common condition w ith the idea that though these 
observations as to its cause may contain errors. I may stimulate such w’^ork 
as will pro\e them false or de\elop a modicum of truth From such truth as 
might develop, I would look for a better understanding of the late lesion 
wnth improvement m the treatment of it which is now' unsatisfactory From 
what I have seen clmicall) I do not feel under the necessit} of apologizing 
for speaking of so simple and frequent a thing as sw'elhng, and that wdnch 
may follow it 

The disability due to stiffness of the fingers, w ith pain in the interphalan- 
geal joints on movement, which follow's the sw'elhng incident to trauma or 
infection of the forearm, w'rist, or hand, I think one w'lll concede is not 
only a too frequent condition, but one that dramatically demonstrates func- 
tion loss I believe that a similar condition may, and does exist m the foot 
from the same causes The loss of function in the foot follow'ing injury is 
not so graphic as in the hand, because of the lesser degree of mobility in the 
joints and the obscurity of visible coordinated movements w'hich occur in 
the joints of the feet during function How'ever, if one w'lll disregard the 
apparently small degree of lost joint action in the affected foot, and w'lll 
judge function loss, as presented by painful joints in a limb bearing weight, 
there is added to the objective picture of a limp, an increase in the intangible 
subjective s}mptom pain, which starts the vicious cycle of muscle spasm, 
contracture, etc , and to emphasize any procedure w'hich might prevent some 
of these should not be considered out of order 

Aly attention w'as attracted to this condition some years ago in the Out- 
Patient Department of the Roosev'elt Hospital It has been a subject of 
* Read before the New York Surgical Societj, October 25, 1933 
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intense interest ever since An outstanding problem in our work was the 
swelling of hands and feet that occurred in cases of fracture and infections 
of the forearm, wrist, hand, and fingers We noticed that m certain cases, 
such as children, adolescents, or young adults, this swelling disappeared in 
direct proportion to the improvement of the initial condition which caused 
the swelling, and no sequelae followed In still another group, most commonly 
in adults over thirty, though not necessarily determined by age, the swelling 
was followed by a condition of loss of function m the interphalangeal joints 
with pain on movement of these These symptoms appeared late, and re- 
mained long after the condition foi which the patient sought relief had been 
cured, provided a distinction was made between the original condition and 
the sequelae The latter is usually interpreted as part of the primary lesion, 
as the swelling which initiates the late process is a piomment symptom of 
the first When the original condition is so treated and the sequelae are 
prevented, the separation of the two entities then becomes evident 

In this ambulatory out-patient service, with the patient’s limbs of neces- 
sity dependent for a considerable time daily, we made our dressings loose to 
prevent swelling from constriction This did not prevent the process We 
recognized the relationship of swelling, and in considering it as a cause we 
finally decided that there was an oedema distal to the oedema associated with 
the trauma, or infection of the primary lesion, and augmented by a dependent 
position of the limb which was dififerent from the other cedemas The former 
preceded the disabling sequel® under discussion, and there was a direct rela- 
tionship between the two in that when the distal swelling was absent or 
prevented, the disability did not appear, or did so to such a minor degree 
that the time of convalescence was not greatly prolonged 

When the opportunity of treating in-patients later presented itself, where 
closer observations could be maintained, and the results of continuous eleva- 
tion 111 preventing swelling could be watched, I was impressed with the 
fact that meticulous adherence to the rule that the limb be kept above the 
level of the heart during the time when oedema showed any tendency to 
develop or persist, tended to prevent these incapacitating and undesirable 
joint changes which became more pronounced during convalescence from 
the primary injury The heart level is used as it is a location which most 
patients know, and is a position in which lymph and venous return are 
aided to the greatest degree in the absence of muscle activity 

I feel at present that in the largest percentage of cases, if the condition 
develops, it is due to the fact that there has been either too great a trauma, 
or the directions for elevatioh and non-constnctive dressings have not been 
explicit enough, or insufficient attention has been paid to positively determine 
if adequate directions have been carried out, or rarely there is some systemic 
disease, focal infection, or dyscrasia which require other added measures of 
treatment 

The early studies were carried out on simple fractures, and as the essen- 
tial features of the condition were better understood, the same principles of 
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tiealmenl wcie applied to cases of infection ocuiiiing in these legions Ihe 
lesults obtained appealed to substantiate the hypothesis foiniulated as to the 
idle that cedema played in the pioduction of fibiosis aiound joints distal to 
an inflammatoiy piocess, but not pioximal to it 

I have foi seveial yeais called the condition post-tiaumatic pcii-aiticulai 
fibiosis, using this long teim as one might use X Y Z in a pioblem until he 
can woik out the unknown values The leasons foi the teims used aie, it 
develops within a shoit time aftei a tiauma, pioximal to it, using the teim 
tiauma in its bioadest sense, i c , chemical oi physical mjuiy which pioduces 
a local reaction of inflammation Pei i-ai ticulai because the outstanding and 
peisistent lesion m the hand is a slight peii-aiticulai enlaigement which 
appeals to be an expiession of the most obvious cause that limits the move- 
ments of the Intel phalangeal joints This limitation is piopoitionate to the 
local degree of the piocess and vanes fiom no movement to a meie sub- 
jective sense that the flngeis cannot close to make a fist without some dcgiee 
of pain in these joints Fibiosis is a questionable teim to use in a condition 
the actual pathology of which is unknown I have used the teim to stiengthen 
my assumption that theie must be a pen-aiticulai pioductive jiiocess which 
follows swelling and peisists foi vaiying peiiods aftei this swelling has 
subsided 

In treating cases, this teim has emphasi 7 ed to me that theie is a type of 
swelling easily tieated at one penod, that if neglected and allowed to peisist 
will leave a pioductive piocess to deal with which is distuibing to both 
patient and surgeon, and lesistive to all foi ms of tieatment 

111 a ceitain mild gioup, it may be only a cell infiltiation of the peii- 
articular structures of shoit duiation which an impioved state of ciiculation 
will clear up quickly The extieme type is so slow m dealing up that I 
have felt that tiue fibrous changes could be the only explanation for the 
long period of convalescence, oi the peimanent fixation which may develop 
in the teiminal joints 

Quoting Adami,^ “Mere obstiuction to the mam lymphatic trunks from 
a pait does not lead to complete stagnation of lymph, on the contiaiy, there 
IS a continuous intei change between it and the blood m the capillaiies 
Nevertheless, there may be set up continuous and piolonged distention of 
the parts and this similarly is followed by fibiosis, diffuse in this case Such 
appears to be the explanation of the commonest foi ms of elephantiasis, the 
fibrosis of macioglossia, and othei cases of lymjfliatic obstiuction whethei 
congenital or acquired ” 

The question aiises, is the oedema in the immediate vicinity of a fracture 
or infection the same as the swelling m the distal part of the same limb ^ I 
believe they are similai in some lespects, but must of necessity differ in 
others They are grossly similai if we look at the distention of the soft 
parts They undoubtedly diffei in intensity and local inflammatory signs 
The proximal swelling of the lesion may be modified by elevation, while 
the distal swelling can usually be laigely pi evented This is dependent upon 
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the nearness of the proximal lesion to the distal one As the position of the 
proximal lesion advances towards the distal part of the limb, the contrast 
IS lost between the two lesions, but even in such a case elevation will aid 
m the repair of the primary one, and in pi eventing the secondary one by 
improving the vascularity and lymph drainage of the part, provided a pos- 
tural ischemia is avoided 

From a study of the oedemas, I cannot explain the productive fixation 
process following swelling I believe the cause must be a complex one It 
will not be worked out from the pathology of the mortuary, but must be 
developed from clinical and experimental work in which the various stages 
can be studied of changes in circulation, lymph, tissue cells, intercellular 
fluids, and hormone activity 

There is eveiy degree between the mild and the advanced t3'pe of the 
lesion with the degree of pain of function proportionate to the severity of 
the process At the stage of swelling, this pain is not marked, but as the 
generalized swelling subsides and leaves the enlargement about the joints, 
pain becomes prominent Later the enlargement is not so marked as is the 
pain on movement If complete fixation occurs in the joints, pain then stops 
The cause of the pain I believe is not due to a neuritis with its pathological 
changes, but “due to the changes in the spatial relationship of the terminal 
sensory neive endings" about the joint, when they are piessed upon by the 
increased pressure of the fibrous tissue upon extremes of movement These 
joints are subject to weather change discomfort I do not believe that the 
fibrosis IS confined to the peri-articulai tissue, capsule, and joint ligaments 
alone, but consider there is a lesser involvement of all the soft tissues which 
of necessity have to move on each other when a joint activates 

The clinical picture usually presented in the hand is as follows A patient is treated 
for an injury or infection of the fingers, hand, wrist, or forearm The hand becomes 
swollen This is greatly increased if there are constricting dressings If all dressings 
are removed, and the hand is placed in a dependent position, as in a hot bath, the position 
alone causes it, provided the position is maintained without periods of elevation A 
forearm in looselj applied splints for a fracture, unless held elevated, will develop the 
swelling and this in direct proportion to the degree of the proximal injurj The soft 
tissues of the fingers become distended with fluid This fixes or splints the inter- 
phalangeal joints, as blowing up a collapsed rubber toy balloon causes it to become firm 
When the swelling has attained this degree, the fingers are held in a slightly flexed 
position of repose, the joint wrinkles and palmar creases are absent, the skin has lost 
Its normal appearance, is pale or slightly cyanotic, and cannot be pinched up, the palm 
and fingers may be slightly moist There are no changes in the nails or eponychium 
The oedema is relatively a soft pitting one, and can be massaged out to a considerable 
degree If this picture is allowed to continue for over a period of two weeks, or longer, 
or where the severity of the proximal lesion has diverted attention from the swelling 
of the hand or foot and it is permitted to exist, the swelling maj appear to be less, 
but of a more stubborn type with the tissue about the joints more prominent The epony- 
chium at this stage becomes flattened, pale, and extends out on the base of the nail 
The nails have the appearance of being unused, as to the finger pads The fingers taper 
from the knuckles to the tips and look more pointed with the joints more prominent 
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Actne nlo^ements take place in the metacarpo-phalangeal joints rather than in the intcr- 
phalangeals and a fist cannot even be started The distal joints lose their function first, 
then the proximal ones, and lastlj the metacarpophalangeal As the development of 
the process progresses and matures, the degrees of function are ahvaj s less m the distal 
joints The pain is in iinerse ratio, the less mo\ement existing, the more pain there will 
be upon actuation until fixation Careful examination of each joint will show a few 
degrees of actne and passu e mo^ement without pain, but to exceed this non-pamful arc 
will produce pain in the joint proportionate to the extent that the joint is flexed This is 
not due to the fixation of the tendons m their sheath bj plastic exudate, as each joint 
show s A arj ing degrees of nlO^ ement There is no pain or crepitus in the tendons, and 
unless the insertions of the tendons which are so closeh related to the capsules be part of 
the picture, it appears to me that the tendons ha\e little to do w’lth it Limitation of 
motion apparenth is due largeh to a peri-articular productue process wdiich is slight!} 
tender on firm pressure and causes pain wdien extremes beyond non-pamful arcs are 
exceeded The process in serere cases may extend to the carpal or wnst-joints 

klaking due allowance for the difference in the anatomy of the foot as mentioned 
before, the loss of joint mo\ ement is not graphic, but if one wnll Msualize an analogous 
painful process m the joints of the feet, the discomfort of moMng these joints in walking 
can be appreciated when these members ha\e to support the bod} w'eight 

The condition likeh has been called many names, and the cause ascribed 
to as man)' others, but I am unable to find a concrete description of it 
Traumatic arthritis might seem an appropnate name, but this term conveys 
the idea that these joints have been the site of the original trauma, whereas 
they are a complication, or sequela as you please, of an injury, proximal 
and at some distance from the affected point There is no synovial effusion, 
no joint crepitus, and they do not present the picture of having been injured 
Tbe) are not infections unless affected by tbe presence of focal infection 
elsewhere, and they do not shoiv the redness of the skin of acute inflam- 
mation 

X-ray shows early and prolonged decalcification of the bones wnth slight 
increase in the density of the pen-articular tissues The bone decalcification 
IS a most persistent part of the picture and requires more than “atrophy of 
disuse” to explain it The muscles activating these joints undergo an atrophy 
of disuse which is added to that produced by the primary injury 

Among the oedemas wdiich do not cause it are geneialized anasarca, 
oedema of the legs or arms unassociated with injury or infection, ligation of 
the vessels of a limb, a severance of nerves, sensoiy or motor, excluding 
trophic disturbance, unless tbe associated injury is severe The nearer to the 
trunk the primary lesion is, the less apt aie the sequelae to cause stiffness in 
the hands or feet 

As the most common oedemas do not produce this condition, may w'e not 
suggest that in an oedema of the distal part of a limb secondary to trauma, 
something is activated which produces the disturbance in cellular activity in 
the distal tissues dependent upon lymph stasis and circulatory changes, wdiich 
ultimatel} causes a fibrosis at a point of meager vascularity about the joints 
The prei ention of I) mph stasis and circulatory changes wall ai'oid this causa- 
tne factor 
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Dil¥erential diagnosis must exclude fixation of tendons either in an in- 
fected or adherent scar, or to adhesions in their sheaths Acute exacerbation 
of a chionic aithritis, or the more rare Neisser infection must also be ruled 
out 

In cases of chronic arthritis, this condition due to injury may present 
Itself and aggiavate the former In itself, it is a multiple arthritis, and any 
case which has an aithiitic backgiound should be carefully guarded against 
Its development 

Volkmann’s contiacture can be readily determined as a muscle lesion, 
but the etiological factor which produces a Volkmann’s pathology may pro- 
duce the pen-articular one , and the added difficulty of treating and regaining 
lost muscle action when joint function is absent, becomes obvious 

TieaUncnt — I am fiimly convinced that this condition can be prevented 
to as laige an extent as many of our so-called preventable diseases are pre- 
vented at the present day I am also fully convinced that whatever the 
unknown values of XYZ proves to be a recognition of tbe possibility of 
such a condition supervening in any trauma of an extremity together with 
the possibility of its prevention oi mitigation by suitable measures makes it 
incumbent on the medical attendant to add to local treatment such measures 
as will tend to prevent its onset 

It is pi evented by taking care that such swelling as might follow or ac- 
company any tiauma or infection of a limb is kept down to a minimum 
degiee until the cause of the swelling has subsided If this is done, muscular 
action will facilitate and tend to overcome capillary and lymph stasis If the 
inci eased lymph pressure in the extiemity is prevented, the capillary circula- 
tion IS impioved as can be demonstrated on any open granulating wound 
Rings should be removed, or cut off the fingers Dressings sunounding 
a limb should be neither constrictive nor applied so that they cannot be released 
sufficiently and quickly to stop the onset of swelling due to these Adequate 
cotton padding should be placed on splints, about, and between dressings and 
bandages to permit a safety factor against swelling and constriction Frac- 
tures should be reduced to a satisfactory position at the earliest possible 
moment Localized infections and incompletely drained pus pockets should 
be opened at the earliest possible moment Infections which are unlocahzed 
should be given hot baths oi local moist heat with elevation judiciously and 
energetically applied until the oedema has subsided or the infection localized 
Dressings should not be applied dry and afterwards wet, as the bandages 
shrink when moistened 

Adequate splinting of trauma or an infection avoids the spasm of muscle 
splintage and promotes more comfortable voluntary activity of the fingers 
and toes In reapplying splints which have been removed to permit massage 
for swelling, care should be taken to avoid rebandaging them as tightly as 
before removal 

The most impoitant feature is that the distal end and as much of the 
whole extremity as is possible be maintained as high as possible above the 
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level of the heart until all tendency to swelling has subsided This obtains 
111 either the sitting or supine position Where this is not effective, gentle 
massage by a masseuse or the surgeon with the dressings removed, must be 
used to combat the swelling of the fingers or foot 

An ambulatory patient with elbow flexed and hand on chest above the 
heart is m an incorrect position, though in a better one than hanging down 
with the forearm horizontal There may be frequent brief periods of respite 
during the day from these elevated positions to afford increased circulation for 
repair The presence of finger and toe-jonit creases and wrinkles at all 
times IS imperative If elevation does not afford this picture, the dressings 
are too tight and must be loosened as soon as possible, or there may exist 
increased tension from undrained infection The surgeon who uses dressings 
which cannot be loosened without his personal attention should arrange to 
cope with this problem befoie it is too late Non-padded split plaster encase- 
ments fulfill this dictum for plaster dressings 

The apparently simple procedure of getting either an interne, nurse, or 
patient to understand the importance of carrying out directions for sufficient 
elevation is a most difficult and arduous task They must be given specific 
illustrations as to the method, and this followed with daily, I might say, 
hourly observations until the patient can be made to understand what is 
wanted, what is effective, and what is not effectue 

The persistence for only a few days of a very moderate degree of swell- 
ing will initiate the process, especially in a certain type of individual I have 
no means of identifying this type, except age is a piedisposmg factor AVhat 
can be prevented will not have to be treated, but once it is established, the 
outlook is one of prolonged convalescence lasting for months Recovery will 
not take place for a period of eighteen months My expeiience has been 
that most cases clear up, the severe cases being left with one or two anky- 
losed terminal phalanges In the very painful cases a splint will give comfort 
The case that is established should not have any massage which does not 
give an immediate beneficial reaction without pain Passive movements by a 
masseuse or with the patient’s free hand which cause pain are very bad and 
augment the condition Hot moist baths for fifteen to thirty minutes with 
non-pamful active movements are excellent Elevation should be continued 
high and positive, so that when the limb is depressed to improve circulation, 
the blood may surge into the capillaiies as in Buerger’s exercises Other 
physical measures I refer to the physiotherapist When the process permits 
resisted movements, if these are used in the planes of lost motion, they will 
be a great aid to the restoration of function Movements should be given 
after the hot baths 

Physiotherapy will seldom be needed where the elevation has been ade- 
quately carried out from the inception of the original injury, but where the 
process shows a tendency to develop, and this form of therapy is available, 
it should be used under the supervision of not only the physiotherapist, but 
one who understands the lesion It is a valuable aid m the severe and late 
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cases, not only for the local comfoit, but for the assurance that something 
IS being done during the long convalescence 

Occupational therap}"^ oi light work which causes no increase in pain or 
stiffness IS a real aid in the late case where the pain is little and the stiffness 
great 

A woid of caution is necessary in treating the established seveie case 
The hteiature contains suggestions legarding treatment of what appears to 
be analogous conditions, but such treatment is usually applied foi some one 
feature of the whole As the whole tends to get better with time, my 
suggestion is to avoid radical measures for any specific changes in a self- 
limited condition until moie definite knowledge exists of the relationship 
these have to the actual picture Above all, do not look for any miraculous 
recovery The unbelievers ma)' reverse what I have advised against and 
watch the development of the condition 

Discussion of some views on the relationship of cedema to fibrosis would seem in 
order Adanii," in the Middleton-Goldsmith lectures, March, 1896, delivered before the 
New York Pathological Society on “The Relationship Between Inflammation and Sun- 
dry Forms of Fibrosis,” gives an excellent exposition on the occurrence of overgrowth 
of connective tissue in the bodj and theorizes on the causes of such changes in various 
organs His views were based on clinical, pathological, and experimental work, and 
though these lectures were delivered some time ago, they are most interesting in con- 
nection with this subject He defines inflammation “The series of changes which con- 
stitute the local attempt at repair of actual or referred injury” He then states, “Take 
in the first place chronic obstruction to the flow of bmph, where such obtains whether 
by pressure of tumors on the main lymph channels of a part, blocking the same, or bj 
diseased states of the Ijmph glands, it is a matter of frequent observation that vi the 
absence of satisfactory collate) al t)acts the parts become swollen and gradually the fluid 
swelling gives place to a generalized if not v’erj extreme connective-tissue overgrowth 
In such cases the cDCulatwn of the blood though the affected aiea is viamtaincd" 
(Though he does not state to what degree) “There are no positiv'e signs of inflamma- 
tion evident either macroscopically or microscopicallj We cannot recognize in the 
condition an attempt at repair The priniarj injury has been at a distance from the 
region of fibrosis Nevertheless, it may be argued that the stagnating Ijniph acts in 
these cases as an irritant to the connective-tissue cells, and that the condition must be 
regarded as a productiv'e inflammatory fibrosis ” He later states, “Where there is 
any force in action tending to draw apart, and pull upon the constituents of the tissue, 
whether the force acts from without or (as in cases of increased effusion of h'lnph) 
from within the tissues — when, in short, there is a strain upon the components of the 
tissue, then, if we regard the work of the connective tissue, as is most plausible as 
having to bind together and support the other tissues, undoubtedly that work is increased 
and granting that at the same time the nutrition remains good, we hav'e a condition 
favorable to increased growth A fo)tio)i we might expect such hypertrophy when 
simultaneously the amount of nutrition is increased ” Matas,® in a paper entitled “Sur- 
gical Treatment of Elephantiasis and Elephantoid States Dependent upon Chrome Ob- 
struction of Lymphatic and Venous Channels,” sums up the requisite etiological factors 
for producing such conditions as follows 

(1) Mechanical obstruction or blockage of the veins of the region, usuallj an ob- 
structive thrombophlebitis, or lymphangitis, or adenitis 

(2) H3perplasia of the collagenous tissue of the hjpoderm 

(3) Gradual disappearance of the elastic fibres of the skin 
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(4) The existence of a coagulable dropsy or hard lymph cedema 

(5) A chronic reticular lymphangitis caused by secondary and repeated infections 
of pathogenic microorganisms of the streptococcal type 

It seems rational to believe that in the pathological problem of stiff fingers following 
an cedema caused by a simple fracture of the forearm, that one might exclude infection 
entering the picture unless as a distinct focal infection In such a case, I would be 
unwilling to believe that the focal infection had any relation to the cause of the lymph 
stasis I can readily understand that a focal infection could influence the final joint 
lesion after it was established, and this may be a cause for the persistence of the 
process m a small percentage of cases It is a striking fact that this lesion does not 
develop in children, from the same degree and duration of stasis, with or without infec- 
tion, as it does m the adult In children we have to consider the time period that inter- 
rupted Ivmph channels might take to reestablish adequate channels to remove cedema 
and the greater vasculanU of the growing child as compared with the adult 

Unquestionably, m the oedema distal to an infection, some or all of Matas’ postulates 
must hold true This would seem to be substantiated by Homans’* work on “Thrombo- 
phlebitis of the Lower Extremities,” where he gives examples of the overgrowth of 
connective tissue following prolonged Ijmph stasis, due to phlegmasia alba dolens, which 
he calls “post-phlebitic indurations,” and ascribes it to lymphatic obstruction rather than 
venous He describes the dense fibrous-tissue formation which extends in the subcutane- 
ous tissue down to, but not into tiie muscles of the leg 

Antedating Homans, Halsted® assigned undue tension on the lateral flap in closure 
of the operative wound following radical mastectomy together with infection as a cause 
of early swelling of the arm, and recurring infections as a cause of the late swollen 
arm He concurs with and gives praise to Matas for the latter’s infectious theory of 
elephantoid states 

Although cedematous arms following radical mastectomv are not infrequently seen 
as having persisted for long periods, I have never seen a case where the fingers had 
lost their mobility except bv simple distention of the soft parts 

Halsted® refers to the work of F L Reichert, Mont Reid, and C Y Bidegood m 
replanting a limb in which the femoral artery and vein had become totally obliterated 
seven months before These experiments were conducted to determine the amount and 
duration of the swelling which would follow division of all the lymphatics and veins of 
the thigh Swelling occurred but subsided within a ten-day period RicherF showed in 
the dog, after complete severance of all tissues of the thigh, except the bone, artery, 
vein, and nerve, followed by resuture, regeneration of lymphatics was demonstrable m 
four days after operation The superficial and deep lymph vessels at eight days were 
physiologically adequate “Concurrent experiments have shown compensatory arterial 
and venous regeneration occurs by the third and fourth days respectively In two to 
twenty weeks the mam lymphatic trunks had frequentlj^ united ” Swelling lasted up to 
the tenth day, or a few days more following ligation of the femoral vein and then sub- 
sided Regeneration of lymphatics was delayed bj' infection or scar tissue 

None of these authorities has reported on the condition of the fibrous 
tissue in the extreme ends of the limbs , either there was not a disabling 
overgrowth if any occurred, or attention was not attracted to it Peri- 
articular fibrosis in the hand and foot as a sequelae of a proximal infection 
would seem to have a strong background, as dependent upon lymphatic stasis 
The cause of peri-aiticular overgrowth of fibrous tissue following lymph 
stasis in the non-mfected simple fracture I am at a loss to explain 

Clinically, a dependent limb has a gi eater venous and arterial capillary 
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pressure The same limb distended with cedema has relatively a smaller 
amount of blood in it 

The overgrowth of connective tissue m the hands and feet distal to a 
proximal tiauma may be due to a local attempt to repair an indirect injury, 
as suggested by Adami, the injury being an unsupported distention of the 
tissues, the overgiowth being stimulated by either a superabundance of nor- 
mal lymph or a changed lymph due to temporary physiologically incompetent 
lymph channels in the presence of a diminished vascularity, as is observed 
m the hypertrophied scai 

The fact that the lesion is prevented by elevation suggests that lymph 
stasis sufficient to promote fibi ous tissue overgi owth is avoided until the Ij'in- 
phatic and vascular injury has had time to regenerate and become physio- 
logically adequate 

This hypothesis meiel)'’ affords a principle for pieventive treatment, but 
does not satisfactorily show the true cause, nor does it furnish a suggestion 
for the tieatment of the established piocess 

BIBLIOGRAPHY 

^ Adami, J George Principles of Pathologj', Second Edition, vol i, pp 450-451, 1910 
° Adami, J George Lectures on the Relationship Between Inflammatory and Sundry 
Forms of Fibrosis Delivered before New York Pathological Society, March, 1896 
New York Medical Record, vol \li\. No 14, p 469, April, 1896 
“Matas, R The Surgical Treatment of Elephantiasis and Elephantoid States, De- 
pendent upon Chronic Obstruction of the Ljmphatic and Venous Channels Amer 
Jour Trop Dis and Prev Med , vol 1, p 60, 1913 
‘Homans, John Thrombophlebitis of the Lower Extremities Annals of Surger'v, 
vol Kxxvii, No 5, p 641, May, 1928 

“ Halsted, W S Swelling of the Arm After Operation for Cancer of the Breast, Johns 
Hopkins Hosp Bulletin, vol xxxii, p 309, October, 1921 
® Halsted, W S Replantation of Entire Limb without Suture of Vessels Proceed Nat 
Acad Sci , vol viii, p 185, 1922 

^ Reichert, F L The Regeneration of the Lymphatics Arch Surg , vol xiii, pp 871- 
881, December, 1926 


632 



THE STUMP OF THE APPENDIX, AN AGENT OF INFECTION 

By Bobert M Harbin, M D 

or Rome, Gv 

For practical pui poses appendectomy should iievei be consideied clean 
suigeiy foi the leason that the mucous membiane of the stump of the appen- 
dix IS pait and paicel of that of the colon which in suigical pai lance is 
proveibial for its infectivit}'- The menace is further increased by a devitaliza- 
tion of the stump fiom ciushing, cauteiy and ligation In the discussion of 
the unchanging mortality of appendicitis this factor seems to have been 
Ignored, and improvement in this regard lequiies a levision of some of oui 
cherished convictions There is no opeiation in suigeiy that offeis so many 
unexpected infections as that of appendectomy, and as a result the operating- 
room supeivisoi and steiilizmg equipment are at times airaigned unjustly 
foi supposed bleach of aseptic technic in which accusation surgical conscience 
seems to rest 

A pathological study as to the type of infection of the mucous membrane 
m question has little practical beaiing on the fact of infection which must be 
accepted as a challenge to asceitain the modifying factors While such resid- 
ual infection cannot be annihilated, there can be bi ought to bear certain 
methods for conserving such infections 

Pioneer suigeons thought it veiy important to pei itoneahze the stump by 
dissecting off a cuff to cover same, but trauma and infectivit}^ soon became 
in evidence Inversion without ligation was then tned but hsemoiihages 
became too frequent Following this expeiience ligation and infolding of 
the stump was adopted and is still a popular method with many good surgeons 
The “open drop” method, howevei, seems to be the choice of a majority of 
surgeons and escapes the occasional menace of pent-up virulence and invites 
an open early and giadual fight with the remarkable conservative powers of 
the peritoneum Unexplained post-operative temperatures are frequently an 
evidence of this process Initial infections are as a rule comparatively mild 
when compared with the virulence developed within a few days, especially 
when the infolding method was adopted As such pent-up infection cannot 
be discharged into the colon, it must burst into an unguarded peritoneum 
which has not had time to build up protective adhesions Operative findings 
warrant the belief that in the observations of infection, virulence can be 
judged not so much by gross appearances as by the duration of infective 
processes for the peritoneum can fortify itself against a great degree of infec- 
tive activity if given sufficient time to build such fortifications It has been 
observed that synergized infections m the peritoneum develop a greater degree 
of virulence than follows a more simple type and the time element becomes 
an intensifying factor 


633 



ROBERT M HARBIN 


When we beai in mind these considerations, one method of ti eating the 
stump IS about as good as anothei provided it is handled with meticulous caie 
m avoiding contamination Our rule has been to use iodine after ligation and 
excision and swab out the lumen of the stump and then apply a taped sponge 
and return the cascum to its original position where it remains until the 
peiitoneal sutures are well-nigh completed 

Piimai}^ infections of the layers of the abdominal wall are laiely serious 
and only become so secondarily fiom deeper infections and according to 
Schumann, in the presence of modem aseptic technic, practically all unex- 
pected serious infections proceed from within Quoting from Herman^ the 
resistance of the peritoneum to infection is three oi foui times that of the 
skin and layers of the abdominal wall 

It IS not a radical policy foi eveiy case of appendectomy to be treated foi 
two or thiee days as peritonitis for such is the case in miniature Such 
tieatment is no haim to the case that would lecover vithout it, and the treat- 
ment ma}' be summaiized morphine and great restriction of fluids by mouth 
which reduce the peristaltic wave to a minimum That means negligible 
vomiting and tympaii}^ which tends to aggiavate boider-hne infections The 
bugbear of acidosis frightens many surgeons into the menace of meddlesome 
post-opeiative treatment foi acidosis pet sc, like fevei, has little significance 
aside from its etiology and in the absence of active infection rarely follows 
the restriction of fluids by mouth Any use of purgatives befoie the end of 
the thud day is likely to defeat the effoit for immobilizing the peiistaltic 
waves, for within this period of time the fate of these early infective processes 
will have been deteimmed The free use of fluids by mouth and any kind 
of purgations in the fiist two oi three days defeat the object for which they 
are given and instead of preventing acidosis such efforts invoke a toxic ele- 
ment through stagnation so that less water is finally metabolized 

Oui own statistics" show that the mortality late foi females (27 per 
cent ) IS I pel cent less than that of males (37 pei cent ) and this difference 
IS probably due to the fact that the peiitoneum of the female is moie lesistant 
to infection because moie inuied to the absoiption of bloody fluids incident 
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THE STUMP OF THE APPENDIX 


The ever-piesent potential infection in the stump of acute and chronic 
appendicitis at times becomes activated through unavoidable surgical trauma 
and this hazaid should have due consideration moie especially in the post- 
cecal type 

The perennial question of diainage m acute appendicitis, like Banquo s 
ghost, still confronts us and is treated by many surgeons as a closed issue 
and by otheis as a matter of peisonal taste and by all as an insult to surgical 
pride Such an attitude of suigical practice requiies critical analysis in a 
laiger field of study in which any one man’s obseivations cannot be final 
With this in view we have compiled statistics of acute appendicitis of many 
operators in standaid hospitals ^ The question of drainage can in my opinion 
be better settled by a study of mortality rates of closed incisions In this 
table two important diffeiences may be noted First cases of operations 
within the first twenty-four hours 336 (with 12 per cent drainage) with zero 
moitahty in the one and 1,827 cases m the other with a mortality rate of 
I 7 pel cent Second a smaller rate (62 per cent ) of closed incisions with 
a mortality rate of 001 per cent in the one and a rate of 82 per cent and 
mortality late of 3 7 pei cent in the other It is leasonable to believe that 
the differences in this comparison hinges to a great extent on the different 
viewpoints of dealing with the appendiceal stump So in these standard 
hospitals it IS fair to conclude that the drainage and mortality rates maintain 
somewhat of an inverse ratio 

The pioneer suigeons were wont to either close the incision or else leave 
It entirely open without sutures using glass or solid rubber tubes with a 
superficial pack This was rather an ultra-safe technic so far as drainage 
was concerned, but post-opei ative hernia was frequently in evidence A 
valuable compromise between these two extremes developed in the use of 
fenestrated rubber tissue tube (without gauze) drainage with closure of inci- 
sion to the angle, and this technic incurs no mechanical obstacle to peristalsis 
and a great degree of capillary drainage is furnished by flat surface in the 
presence of intra-abdominal pressure In every suspicious case the pelvis 
should be searched for pocketed serum pus accumulations This rubber tissue 
tube should be a third longer than the distance to the stump then the tube 
will not be shortened by deflection from the peristaltic wave and distended 
coils of intestines I belong to the school of surgeons who still believe 111 
diaming when in doubt This rule enables one to observe a minority of 
cases of drainage without harm in border-line cases that prove to have been 
unnecessary as evidenced by a scanty discharge and m many instances 
checked as sterile and I do not believe that such drainage makes infec- 
tion but rather accentuates a latent type that promptly becomes disposed 
of However, in the majority of cases of drainage of border-line infections, 
there is a profuse serous discharge m evidence that is unquestionably not 
due to the piesence of a rubber tissue tube In every surgical repair within 
the peritoneum theie is poured out more or less serous effusion which would 
oidinarily be absoibed unless some potential infection becomes provoked, and 
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the hist stage of preventing such infection would be to remove the pabulum 
upon which potential mfectivity would thrive While many such fiank infec- 
tions leadily localize and dischaige spontaneously thiough the incision they 
do so with gi eater degree of aveiage moibidity and damage to the strength 
of the abdominal wall than would follow pi unary drainage to the stump of 
the appendix It is needless to uige that a supeificial drainage could not 
necessarily prevent a pocketed or spieading infection around the stump and 
of course it would be useless to diam in the presence of an enfolded stump 

SUMMARY 

(1) For piactical purposes an appendectomy should never be regarded as 
clean surgery 

(2) Potential infection subsists in every treated and devitalized stump 
of the appendix 

(3) The “open drop” method, safeguarded temporal ily by a small, taped 
sponge, avoids pent-up virulence of infection and promotes an early open 
fight with the conservative processes of the peritoneum 

(4) Drainage when m doubt will conserve directly and indirectly a great 
degree of average morbidity and occasionally prevent a death that would 
otherwise occur 111 a closed incision 

(5) The rubber tissue tube drainage tube without gauze to the focus 
creates a negligible interference with the peristaltic wave 

(6) The conservative processes of the peritoneum are facilitated by 
efforts at indirect immobilization of peiistalsis by reducing the oral intake of 
fluids to a minimum along with morphine for the first three days 

(7) In well-organized clinics comparative statistics by the thousand cases 
showed that in one series the rule of drainage, when m doubt, was adopted 
with a diainage rate of 38 per cent, with a total death rate of 2 8 per 
cent , while in othei clinics with a drainage rate of 18 per cent there was a 
death late of 44 pei cent 
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DEAINAGE AFTER OPERATION FOR APPENDICITIS 

CHIEFLY OX THE REMOVAL OF DR UXS 

By Charles Roy Davis, I\ID 

OF Detroit Alien 

The question of drainage in appendicitis is still not sufficiently settled so 
that the procedure can be said to have become standardized Each surgeon 
thinks that his method of drainage is the correct one ^Mien I read an 
article by Dr F C Warnshuis^ on appendicitis I vas made to think that 
perhaps mv method of remo^ al of drams is vrong He stated that the drains 
must not be reinoi ed until they are ready to float out almost by themselves 
Dearer- also sars that the dram should stay until it falls out Alany other 
surgeons follorv this procedure at the present time but usage does not neces- 
sanly mean that the method is correct or advisable 

^^’e Mere taught (Cornell oS) that a sinus or tract vas formed about a 
drain in four hours AVhen I vas an interne at Presbyterian Hospital 1908 
to 1910 drains were remored rerr- gradually a little each day The sinuses 
which folloved this method of renioral frequently needed irrigation the 
care which they demanded forced me to vonder vhy ve vere taught that 
four hours were suffiaent for the establishment of a drainage tract and m hy 
we practised as we did I also saw fiecal fistulas following the method then 
111 use If our teaching were correct the method could be changed, and 
much hard work could be saied When I was house surgeon I made this 
change and hare followed a fairly consistent method of handling drainage 
for twenU'-two rears 

As a rule the t}*pe of drainage has consisted of a split rubber tube w ith 
an lodofonn gauze strip inside inserted to the pehis and a cigarette dram 
w ith an iodoform gauze centre inserted either to the abscess cavity or to the 
site of the appendix If the carnties were well walled oft the drams were 
inserted into the caraties only Variations from this technic hare consisted 
m trr o tubes or tr\ o tubes and a cigarette dram or occasionally three cigarette 
drams , but by far the greatest number of cases receir ed one tube and one 
agarette dram I gir e this much about the tr-pe of drainage used so that mr 
discussion of the remoral of the drams mil be understood While I think 
that the tr-pe of drains used is of only minor importance I do feel that trr o 
drams are better than one 

^ly chief concern howerer is 111 the renioral of the dram I hare alwars 
reniored the tube early either on the day after the operation or on the 
second day after the operation according to w him as I had no good reason 
for first-day renior al except that it more nearly adhered to w hat I had been 
taught I reinor e the cigarette dram tw o or three dar s after the removal of 
the tube dram generally two dars When there rras profuse drainage, I 
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left the cigarette dram in until there iras only a small patch of thin discharge, 
about t^^o inches in diameter, on the dressing, but as a rule the discharge 
diminished to an area of this size by the second, or third, or fourth da)"^ In 
a series of 951 cases, 229 ^^ere drained Drains ^\ere removed as follows 
first day twehe, second day i^i, third day fifty-four, fourth day sixty-nine, 
fifth da} twenty-one, sixth day tw'enty-one, seventh day five, more than 
se^en days tw'O There w'as no record of the removal time in five cases 
Only forty-nine drains w'ere removed after the fourth day, wdiile 276 drains 
were removed before the fifth day It may be feared that the early remoral 
of drains may lead to more secondary abscesses, but I have not found this 
to be the case 

I have noticed that muscles once separated by drains do not close tightl} 
quiddy after the removal of the drains As a consequence, any retained 
secretions har e been readily evacuated by turning the patient face dow n, or 
b} a clamp, or the little finger inserted into the w'ound Occasionally a 
secondary abscess has occurred m the pelvis I have had this happen tw enty- 
eight times Fourteen times I drained the abscess by an incision into it 
through the rectum and the insertion of an umbrella tube dram for a few 
days with only a slight prolongation of convalescence and no disturbance of 
the abdominal wound Fourteen times I drained the abscess abdominall} 
either through the original w'ound or through a separate incision, but gen- 
erally through the original w'ound Furthermore, I have not had to trouble 
wuth sinuses as I did when I was an interne There ha^e been no f^cal 
fistulas My mortality of 336 per cent compares favorably with those of 
men wdio remove drams much more gradually A few' figures show'ing some 
results of the late remo\al of drains may be interesting Deaver® reported 
256 cases with fourteen cases of faecal fistulas, in another series of one 
hundred cases, there w'ere five faecal fistulas , in a third series of i 700 cases'* 
there were se\enty-six faecal fistulas wuth ten deaths or 147 per cent Of 
this last group, 2 S per cent required secondary operation w ith 16 6 per 
cent deaths 

Although faecal fistulas are undesirable, they are only complications The 
chief test for the early remo^al of drains is mortality, and here is what my 
records show There w'ere thirty-two deaths Five had no drainage, but 
two of these, wdiich weie general peritonitis cases, should have had, at 
least, I felt that W'ay after then deaths Tw'enty-seven had drams as fol- 
low's tubes alone, three cases, one of w'hich had three tubes, a second of 
which had two tubes, and the third of w'hich had one tube Tubes and 
cigarette drains, twenty cases three of those had one tube and tw'o cigarette 
drams, tw o had tw o tubes and a cigarette dram, and one had one each of the 
tube and cigarette drams m tw'o separate cuts There w'ere only three cases 
W'hich had cigarette drains only One case died on the table from spinal 
ansesthesia as a tube and a cigarette drain w'ere being inserted This left 
twenty-six cases w'hich lived for aw'hile with drains in Of these twenty-six 
cases, seventeen died w'hile drains were still present m the wound Nine 
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cases died after the drams had been remo\ed and the records of the causes 
of death ui these cases are as follows One died seven weeks after operation 
of maltiple abscesses m the mesenteric glands At the second operation the 
peritoneimr was smooth and shiny and had thoroughly recovered from the 
pnmary peritonitis 

One died on the ninth day after operation from multiple emboli from 
tlirombosed femorai vessels as shown In autops\ 

One Qied of start ation over five months after the operation because she 
wanted to die and refused to eat or to receite medical aid She had been 
fuilv recot ered for five months from general peritonitis and four months from 
a secondarv siibphrenic abscess which had been drained and from pleurisy 
with effusion which had been relieved by aspiration 

One died on the setenteenth day two dats after a secondart- pelvic 
abscess had been opened abdominally The cause of death in this case was 
acute mtestinaJ obstruction of six hours duration Death occurred two 
hours after the operanon for the last condition 

One died a few hours after the dram had been remoted on the fifth day. 
The teinperauire had been 103® and 104" throughout but the patient ap- 
peared to be m good condition and there was \eiy little drainage She was 
comfortable and the abdomen w as soft An enema w as follow ed by collapse 
ciistention and death 

One died just after the last dram was remoied. but she was ven. near 
death at the time of the removal of the dram 

One died on die sixth day and the dram w as out on the fourth day 
There were two cases in which I ha\e no record of remoial of the dram 
Autopsy in one showed that the peritoneum had fully recoiered from the 
infiammator}- reaction The patient evidently had died of exhaustion He 
had been sick twehe dais before the operation and entered the hospital with 
a temperature of loy' and died on the sixth day after operation after the 
temjierature had shown a gradual decline to loo'^. 

The other case of which I ha\e no record of the date of removal of the 
draan died on the tliirteenth day while sitting up He collapsed and died a 
few hours later. Tins death was probably caused by an embolism 

I have gone rather fully into the nine deaths in which drains had been 
remored so that otiiers may decide it early removal of the drains had anv- 
tliing to do witli their deaths As for me I feel that the serenteen deaths 
with drains still present sufnaently counterbalance any argument which 
might be advanced to show' that the early remoAal of the drains m three of 
the rxie cases might have influenced the outcome In the other six cases I 
teei that there can be no question about the fact that the lack of drains did 
net caitse the deaths 

So long as my results have been no worse than they ha\ e been and w ith 
no xecai fistulas to report I feel justified in my conclusion that the early 
r^moval ot drams is sound and that prolonged drainage is unnecessan' as 
weU as troublesome. 
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APPENDICOSTOMY IN CASES OF RUPTURED APPENDIX ASSO- 
CIATED WITH DIFFUSE GENERAL PERITONITIS 

By Eli Sherman Jones, MD 

01 Hammon'd, Indian v 

ntOM TIIF DIMSIOV OF SOHGICU StRMCF OF ST MAROAllFT S IIOSPITVL 

The mortality in instances of acutely luptured appendix accompanied by 
diffuse geneial peiitonitis is extremely high under methods of treatment com- 
monly employed Such experienced suigeons as Lynch, Deaver, and Ashhuist 
leport death rates as 57 per cent The ixirpose of this paper is to consider 
the problems presented by this type of appendicitis and to describe a mode 
of management employed by the writer which has pioved highly useful in his 
clinic and in the hands of other suigeons 

Surgeons commonly have obseived that in acute abdominal lesions, par- 
ticularly appendicitis, patients who de\elop fecal fistulae accompanied by dif- 
fuse peritonitis usually recover provided there is not too much interference 

If fecal fistulie do not develop, the convalescence is prolonged, stormy, and 
IS complicated by gieat abdominal lestlessness, severe pain, and marked pros- 
tiation 

In 1924, m a patient who had an acutel}'- ruptuied appendix accompanied 
by diffuse geneial peritonitis, I treated the condition by appendicostomy Re- 
coveiy was lapid and uneventful, the patient was able to leave the hospital in 
fourteen days There was no anxious period due to abdominal distention, 
septic intoxication, or severe pain Since this successful termination, in which 
I first introduced appendicostomy to meet the condition, I have invariably 
employed appendicostomy in the management of acute appendicitis when com- 
plicated by luptuie and peritonitis A senes of seventy-five patients, with a 
mortality of but i 4 pei cent , would appeal to justify the procedure It has 
been of considerable satisfaction to obseive that Wilkie, of Edinburgh, to 
whom I desciibed my pioceduie in 1926, and Gatch, of Indiana, with whom 
I discussed it m 1928, have had expeiicnces comparable with my own Wilson, 
of Empoiia, employed a somewhat similai method and likewise leports excel- 
lent results 

It is not necessaiy to detail heie all of the sjmiptoms and the physical find- 
ings when an acutely luptuied appendix has become complicated by diffuse 
peritonitis I wish to emphasize, however, a few points which I consider 
cai dinal 

In this condition, one early observes maiked abdominal distention and 
muscular rigidity Frequently, there are vomiting, pain and restlessness 
Severe toxtemia rapidly develops The severity of the symptoms and signs is 
in direct pioportion to the time-inteival following perforation While the 
leucocyte count and polymorphonuclear cell-iatio maj’’ be low at fiist, subse- 
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qucnt mciease is lapicl J 31 ood chloiicles cleuease and inea niliogeii inci eases 
in accoi dance with the degiee of intestinal distention and the body fluid loss 
liy vomiting This phenomenon has l)ecn emphasi/ed hy Gatch and by Diag- 
sted m expel imcntally piodiiccd and clinically occinimg acute intestinal ob- 
stiuction, ileus, oi pciitonitis 

In my senes of patients the blood-chlonde deciease langes fiom too to 
200 giams As infection pi ogi esses and spieads, the intestine becomes pio- 
gicssively distended With this mci easing distention, the aiteiial blood supply 
to the intestine mechanically is mteifeied with It has been shown that the 
duodenal and jejunal capillaiies collapse when an mtia-mtestmal picssuic of 
thiity-five to foity-five milhmetics has been i cached, the capillaiies of the 
ileum withstand a consideiably highei degicc of piessuie The lesult of this 
closuie of the aiteiial capillaiies is ischamiia, and death of the gut on its anti- 
mesenteiic boidei quickly follows It is not unusual to have infective thiom- 
bosis occui, and then extensive mfaiction follows In such ciicumstances, 
blood chloiides fall lapidly, and death ensues m a mannei similai to that ob- 
seived m acute intestinal obstiuction 

To Wayne Babcock we aie indebted foi evidence showing that the noimal 
pciitoneum has a gieat capacity foi absoibmg laigc quantities of fluids 
When peiitonitis is piesent, howevei, this capacity foi absoiption is i educed 
about 95 pel cent An active defensive mechanism is then initiated, namely 
limitation to the absoiption of toxins If this defense mechanism is not dis- 
tuibed, as by peiistaltic activity, and by pooi blood supply, and. if the souicc 
of infection can be lemoved, the peiitoncum is in position to take caic of the 
infection by which it is actually mvoh'’ed 

In 01 del to obtain the most favoialile lesults m the management of acutely 
luptuied appendicitis, complicated by peiitomtis, it is necessaiy to appieciate 
the actual anatomical, physiological and chemical mechanism being exhibited, 
mtia-abdominally, and. so fai as possible, not to mteifeie with it The opeia- 
tion of appendicostomy lationally meets conditions and m no way inteifeies 
with the senes of piotective measuies instituted by natuie 

Appendicostomy diains the CcCcum and the ascending colon diiectly When 
the piessure is thus lemoved fiom the ileocecal valve, lelaxation occui s This 
IS pi ogi essively facilitated as gas and contents of the small bowel move out- 
waid thiough the appendicostomy tube It follows that the intestines aie 
placed at lest, the demands foi peiistalsis aie slight oi ml, theie is no disten- 
tion, the blood supply tends to become noimal as inteifeience with capillaiy 
cii dilation IS lehevcd As peiistaltic activity dcci eases the patient becomes 
comfoi table and is able to secuie needed lest By the opeiation of appen- 
dicostomy obstiuctive adhesions laiely occui, piovided theie has not been 
luptuie of the continuity of the endothelial cells fiom piolonged intestinal 
distention In fact, the peiitoneal exudate is, m itself, a piotective foice 
against the develojTment of adhesions Physiologists have demonstiated that 
the body absoibs about 65 pei cent of its fluids and chloiides fiom the colon 
hollowing appendicostomy the intioduction of fluids and chloiides thiough the 
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appendicostomy tube pi events acute, systemic dehydiation and lapid and 
seiious chloride loss 

My technic of appendicostomy m the management of acutely luptuied 
appendix with peritonitis is as follows 

The abdomen is opened eithei by right rectus, or the muscle-separating 
technic of McBuiney The appendix is identified and remo\ed (This we 



Fig 1 — \ppendix exposed, rend) purse string suture it bise ind the introduction of rubber tube 

thiough stump 

always do in order to get rid of the infective nidus ) (Fig i ) Through the 
appendiceal stump a No i6 F catheter or rubber tube is inserted (Fig 2 ) 
Having first been passed through the omentum, a No i plain catgut suture 
IS placed through both the appendix stump and the rubber tube and tied A 
purse-string suture of catgut or silk is next inserted around the appendiceal 
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base the appendiceal stump and tube are inverted into the csecuni and the 
purse string tied (Fig 3 and insert ) 

The omentum is made to ser\'e tw o purposes by the procedure . it separates 
the ciecum from the abdominal wound and prevents fecal leakage when the 
tube conies out The tube is then brought through a stab w ouiid or through 








fij' 


-s \ -V > 












Fic :: Appenaix -eirovea, njobs- t^oe secured in stump Inset sho --s mtrscecal protrus on of imerted 

stump and tube 

the original incision (Fig u,) The pnmar}' wound is then closed either 
with or w ithout drainage However, I general!}' prefer to insert a rubber-dam 
dram into the peh is and one in the region of the hepatic flexure of the colon 
iFig 5 ) 

The wound is then closed in the usual manner A non-absorbable suture 
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IS inserted through the skm and the tube, to prevent the tube being pulled out 
by accident (Fig 5 and insert ) 

Post-operative Cai e — On being returned to bed the patient is immediately 
given 1,000 cubic centimetres warm normal saline hypodermoclysis This may 
be repeated m six hours The appendicostomy tube is left open for six hours , 



Tig 3 — The inverted stump with tube as finally secured in phee 


at that time 200 to 300 cubic centimetres waim normal saline solution (depend- 
ing on the size of the patient) are instilled into the caecum through the appen- 
dicostomy tube After instilling this solution, the tube is clamped for thirty 
minutes The clamp then is removed and the tube remains open one and 
one-half hours This procedure is repeated every two hours The strength 
of the saline solution may be varied m accordance with the concentration 
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of chloride in the blood We ha^e employed as high as 5 per cent saline solu- 
tions Howeier, if greater than 2 per cent, there is a tendency to cause 
diarrhoea An adult patient can readih absorb as much as three litres of saline 
solution from the colon in twenty-four hours 

Without exception, nothing is gl^en by mouth for forty-eight hours, this 
fasting period may be prolonged to sevent\'-tw o or ninety-six hours, accord- 
ing to the condition of the patient In some cases w^e have waited five days 
before an}'thmg has been given per os Fluids are absorbed from the colon 
in such large quantities that when gi\en by way of the appendicostomy tube 
alone normal kidne}'- function is possible, the patient’s tongue and skin 



Fig 4 — The rubber drain tube brought out Fig e — Drains placed \ ound closed Xon 

through the pnman incis on aborbable suture through si in and tube shot n 

in insert 


remain moist, and he is comfortable Should thirst become troublesome, a 
moist sponge to the lips, or the chewing of gum or wax (Smithies) gives 
relief When fluids are started per os, we routinely give one dram of W'ater 
e\er3" one or two hours The quantity is increased accordingly as it is tol- 
erated Nutrient fluids also are administered as soon as it is found that 
water is well tolerated Smithies’ suggestion that raw^ milk be omitted is a 
\aluable one If milk is gnen it should be citrated (gr i sodium citrate to 
the oz ), or parboiled, cooled and then flavored to suit the taste Flavored 
cereal gruels carr\- high nutritional value, and usually are well borne The 
Mtamine demand is met by the emplojment of fruit juices, and the juices 
of tomato, sauerkraut meats, clams, etc 
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The suture through the skin and tube is usually removed about the sixth 
or the seventh day, and the tube is permitted to come out spontaneously 
We have never had a fecal fistula occur after the tube has been removed 
when appendicostomy is performed as above described 

Morphine is rarely needed except during the first forty-eight hours, when 
the patient is restless, or sleeps with difficulty It is then administered only 
m small doses 

When shock is great and the peripheral circulation is markedly depressed, 
morphine, adrenalin, and other drugs often are ineffective, when given sub- 
cutaneously, because they are not readily absorbed Under these circum- 
stances, medication becomes efficacious if given intravenously (Smithies) 
The dosage by this route should be approximately one-half that commonly 
administered subcutaneously 

Glucose solution, milk, and other fluids are not introduced through the 
appendicostomy tube They are not completely absorbed (probably the water 
only) and may do harm from acting as culture media for bacteria 

Our mortality rate m seventy consecutive cases has been i 43 per cent 
With other types of operation, and other methods of treatment, the reported 
mortality frequently has been as high as 57 per cent Our average period 
of hospitalization has been eighteen days The types of infection in our 
series have been B colt, Welchn, and in a few instances, streptococci 

We have performed appendicostomies on many other types of appendi- 
citis, in order to prevent anticipated post-operative distention 

The following Cash Reports are typical illustrations of the material with 
which we have to deal 

Case I — J F , male, laborer, aged twenty-six years Admitted to the hospital Feb- 
ruary 2, 1924 Pam m the right side for two days, very sharp pain fifteen hours pre- 
vious, then felt some better for a time Abdomen distended and very rigid, tender, 
pulse, rapid, vomiting, temperature, 102° F , leucocyte count, 25,800, polymorpho- 
nuclears, 87 per cent 

Opoation — McBurney’s incision Appendix ruptured about middle, general peri- 
tonitis , large amount of free fluid and no attempt at walling off or localization Appen- 
dicostomy performed, a rubber dam dram to pelvis Five dajs later (February 7) 
saline instillation through appendicostomy tube discontinued February 9, 1924, tube 
came out Patient was discharged February 16, (fourteen days after operation) , re- 
turned to work four weeks from date of operation 

Case II — J H , male, aged thirt>-six years Admitted to the hospital July 17, 1925 
First appendicitis attack, 1918, several attacks since Forty-eight hours ago began with 
severe pain over entire abdomen, vomiting and prostration, pain became localized o\er 
right lower quadrant Abdomen tense and very tender, ty mpanites marked , borborvgmus 
present Leucocytes, 15,300, polymorphonuclears, 87 per cent , urine, albumin i plus 
Blood chlorides, 300 mgm 

Operation — Ruptured appendix, general peritonitis, with no attempt at walling 
off Appendicostomy with rubber dam dram to liver and pelvis Distention down within 
tuenty-four hours, temperature, 101°, on two occasions, eighteen and thirty -six hours 
after operation Catheter came out on sixth day Patient discharged August 4. 1925. 
eighteen days after admission 

Case III— J H, male, laborer, twenty-three years old Entered hospital October 
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15, 1928 Patient was told by two doctors five days ago he had a ruptured appendix, 
but refused to go to hospital Abdomen very tense, patient in shock and condition 
desperate Pulse, 140, temperature, 101°, leucocytes, 23,200, polymorphnuclears, 89 
per cent 

Opetatwn — Large ruptured appendix, general peritonitis, with thick exudate No 
localized abscess could be demonstrated Appendicostomy, with drams to spleen, liver, 
left lower quadrant, and pelvis Patient improved and condition seemed very good 
October 21 at 9 00 a m the tube came out The abdomen immediately began to dis- 
tend, patient became restless At ii 00 a m the tube was inserted through original 
opening, distention disappeared and patient immediately improved October 23, a m , 
the tube again came out, but I was not notified until 6 pm Patient’s condition was 
bad Unable to re-insert the tube Distention was marked Jej unostomy performed 
The patient expired at 8 10 p m , October 23, 1928 

Case IV — E M, female, secretary, nineteen years old Admitted to hospital June 
4, 1929 Severe dysmenorrhoea since puberty June i, 1929, just finished menses, began 
with severe pain in right side accompanied bj'’ rigidity Her condition became much 
worse, and she was referred June 4, 1929 Abdomen distended, marked rigidity, and 
ver}”^ tender, tympanites, “silent” abdomen Leucocytes, 28,800, polymorphonuclears, 89 
per cent 

Opciaiion — There was a fecolith at the appendix base, size of a cherry stone, 
appendix ruptured at tip Pus was distributed over entire abdomen There was no 
attempt at walling off The gut was greatly distended and blanched, the blood- 
vessels being almost collapsed Appendicostomy performed , drain tubes to liver, left 
hypochondriac area and pelvis A very stormy convalescence, severe tonsillitis five 
days post-operative, with cervical adenitis and parotitis Patent became delirious, 
cyanotic, etc , and exodus was expected momentarily The appendicostomy tube came 
out June 13, 1929, condition became worse, the tube was re-mserted and kept in 
place two more weeks Culture showed streptococcus Patient was discharged August 
13, 1929, has been perfectly well since 

Case V — D C, male, aged three years Admitted May il, 1930 Mother had 
noticed for past week child has not felt well, appetite poor, restless and complained of 
pain in abdomen , past three days child would not eat , suddenly developed a severe 
pain in abdomen Abdomen greatly distended , extremely tender over entire abdomen, 
possibly more pronounced over right lower quadrant No palpable masses Stool has 
not contained any bloody mucus Rectal examination not made 

Opciatwii — May 11, 1930, muscle-separating incision Appendix gangrenous at 
distal end, perforated one inch from tip Free seropurulent fluid throughout entire 
abdomen No attempt made at localization Appendicostomy and Penrose dram to 
pelvis and rubber tube to liver Wound closed as m Fig S Hypodermoclysis 500 
cubic centimetres six hours 150 cubic centimetres normal saline instilled through tube 
clamped one-half hour, open one and one-half hours This was repeated every two 
hours May 12, 1930, water one-half dram by mouth every two hours May 17, 1930, 
appendicostomy tube came out Patient discharged May 24, 1930, thirteen days after 
admission Has been perfectly well since 

Case VI — M H , female, aged seventy-seven years Admitted to hospital May 
28, 1930 For three days pain in abdomen which was more or less localized Later it 
localized m lower right quadrant and has been accompanied by very severe nausea and 
vomiting 

Ope} atw)t — May 28, 1930, right rectus incision under novocame An adherent, 
gangrenous, ruptured appendix removed Free fluid throughout entire abdomen, no 
localization Cultures demonstrated colon-bacillus infection Appendicostomy per- 
formed, rubber dam drains to liver and pelvis Wound closed in usual manner Hypo- 
dermoclysis, 1,000 cubic centimetres on retiring to bed 300 cubic centimetres normal 
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saline through tube after six hours, then every two hours June 2, 1930, five days 
after operation instillation through appendicostomy tube discontinued Tube came out 
June 4, 1930 Drainage quite profuse due to B colt infection, no post-operative dis- 
tention, patient comfortable Temperature, 101° on admission. May 29, 998°, May 
30, 996°, from then on temperature normal Patient discharged June 28, 1930, wound 
healed 
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DIFFERENTIAL DIAGNOSIS OF ABDOMINAL IMANIFESTATIONS 
OF ACUTE RHEUiVIATIC FEVER FROM ACUTE 
APPENDICITIS 

Bi Plimpton Guptill, M D 

OF HocursTcn, N Y 

FROM THE DEPARTMENT OF SURQERT THE UNIX ERRITA OF ROCHFJtTFR SCHOOL OF MF DICINE 
AVn DENTISTRl FtOCFILSTER, N Y 

Variols abdominal manifestations of acute rheumatic fever have been 
recorded during the past three hundred 3'ears In fact, in the seventeenth 
and eighteenth centuries obscure digestive disturbances were explained on a 
hypothetical iheumatic diastasis in the patient Interest, however, in this 
symptom complex had largely subsided prior to 1880, when Lambm^ 
expressed the possible localization of acute rheumatic fever anywhere in the 
gastro-mtestinal tract with “predilection for the intestine ” 

Grant- reported in 1893, before the New York Medical Society, two 
cases of acute rheumatic fever m children with the onset by acute low 
abdominal pain, fever and localized abdominal tenderness and muscle resist- 
ance in the right lower quadrant These abdominal manifestations subsided 
111 three days with the appearance of polyarticular rheumatism Two years 
later, BraziF recorded similar observations in two patients, onset of abdom- 
inal pain and localized tenderness in the right lower quadrant followed by 
typical polyarticulai rheumatism Both these authors comment on the possi- 
ble association of rheumatism with appendiceal inflammation 

During the past thirty years, reports of isolated cases of rheumatic fever 
simulating appendicitis have appeared in the literature, and with the general 
acceptance of early intervention for acute appendicitis, many of these cases 
have been submitted to operation With few exceptions, the extra-appen- 
diceal nature of the pathology was noted immediately at operation with only 
a few cases of peritoneal irritation distant from the appendix recorded The 
accumulation of pathological material during the past ten years has become 
sufficient to allow some analysis in changes of the appendix in reference to 
these phenomena 

There is evidence in occasional instances of a true peritonitis as supported 
by Wood and Eliason,"* who noted increase of clear abdominal fluid and signs 
of peritoneal irritation in the right upper quadrant although the appendix 
^\as normal The}’’ collected several cases from the literature which were 
similar in nature Recently Paul® has reported a fatal case of acute rheu- 
matic fever with localized diaphragmatic peritonitis of a tiue rheumatic 
nature although ante-mortem abdominal symptoms were absent Poynton® 
has also found, in fatal cases, pei itonitis around the liver and spleen Ho\\ - 
ever, the infrequency of true peiitonitis is attested by Roily, who found 
evidence of such m only two cases of 3,500 suffering trom rheumatic fever 
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M Feme'' finds laie but incontestable evidence that rheumatic fever may 
stait with peritoneal inflammation 

The appendix, howevei, has not been ohseived to he involved even in the 
lare cases of peiitonitis At opeiation its appearance is noimal with occa- 
sional histological changes consistent with eailiei mild inflammation Poyn- 
ton has nevei found acute changes m the appendix in fatal cases of acute 
iheumatic fevei Tallerman'^ observed two cases with signs and symptoms 
pointing to the right lowei quadiant The appendix was found to be noimal 
at opeiation and joint symptoms appeared two days later, likewise Aiiviay® 
noted a case with acute abdominal symptoms while at opeiation only a ques- 
tionable chionic piocess in the appendix was found Bernaid'® also lepoited 
a case simulating appendicitis m symptomatology hut at opeiation the appen- 
dix was found normal with oedema of the tissues of the latero-colic guttei 
Articulai symptoms were fiist noted four days after operation Costedoat,^'- 
opeiating on a case of this natuie, found nothing inti a-ahdommal whatever 
He favors lefeience of pain fiom the pleuia as an explanation of the symp- 
toms rather than a tiiie peritoneal irritation 

There are reported a certain number of cases with symptoms pointing 
earlier to acute inflammation in the right iliac fossa who, being held under 
observation because of “tachycardia and distant heart sounds,”^- developed 
polyarticular symptoms the following day Moffat^^ likewise noted two 
unoperated cases whose abdominal symptoms cleared up spontaneously and 
completely with the appeal ance of aiticulai symptoms Auvray® has further 
noted a case with a noimal appendix at operation who had return of the 
abdominal symptoms thiee days post-operatively, at which time joint lesions 
appealed and the heart was definitely affected 

The similarity in onset of atypical forms of these diseases with the inad- 
visability of operation in acute rheumatic fever has awakened new inteiest 
111 an endeavor to establish the differential diagnosis between acute suppura- 
tion of the appendix and pseudo-appendiceal syndromes of acute iheu- 
matic fever 

A review of the i6o cases of acute rheumatic fever admitted to the Strong 
Memorial and Rochester Municipal Hospitals during the past six years 
reveals eight patients in whom a syndrome simulating acute appendicitis m 
some stage was present without proved inflammation of the appendix Two 
cases with acute rheumatic fever developed acute suppurative appendicitis 
proved at operation Exploration of the abdomen and appendectomy was 
performed on four of the other patients The remaining four, although 
admitted to the surgical emergency with complaint of abdominal pain and 
tenderness, were held under observation because of lack of signs substantiat- 
ing a diagnosis of acute appendicitis These patients subsequently followed 
a typical course of acute rheumatic fever The four cases submitted to opera- 
tion were as follows 

Case I — C C , SMH No 48,032, male, white, aged ten years, was admitted June 3, 
1931, with complaint of abdominal pain Four days before admission he had first noted 
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dull pain in the right side of the abdomen after jumping, the following daj his throat 
became sore, and two days later the abdominal pain which had been constant became 
more severe and localized about the umbilicus He was feverish, had nausea without 
vomiting Castor oil and magnesia were administered without results On the day of 
admission, the pain radiated tow'ard the right inguinal ring 

The past history revealed uncomplicated measles at four years One j'ear ago 
routine examination showed normal findings On one occasion, a sore throat with tender 
cervical glands w'as noted Otherwise he w'as considered extremelj' healthy 
Family history revealed no familial diathesis or chronic diseases 
Physical e\aimnation showed a moderately ill, feverish boy His temperature was 
384°, the pulse no and respiration 20 The tonsils were large, injected, and there w'ere 
tender cervical glands The heart and lungs show’ed no abnormal signs The abdomen 
W'as held in spasm in the right lower quadrant but his maximum spontaneous pain w'as 
at the umbilicus , this W'as exaggerated on inspiration Tenderness to palpation w'as 
maximum at McBurney’s point with pain on release only at this point Percussion pain 
W'as localized m the right low'er quadrant with pain referred from pressure 111 the left 
low'er quadrant to the right There w'as rectal tenderness bilaterallj w'lthout induration 
Leucocj'tic count, 13,300 Urine w'as negative Throat culture was negative for KL 
Pre-operative diagnosis was acute appenditicis 

Appendectomy was performed immediatelj, no free abdominal fluid w'as present but 
old adhesions causing kinking m the middle with no sign of inflammation of the appendix 
Post-opciativc Com sc — Temperature was 39° to 40° C on the first two days, pulse 
loo-iio, and respiration 20-30 Pam in the left ankle was noted on the first day post- 
operative, right ankle was swollen and tender the following day with pain m both knees 
At this time systolic murmur was heard m precordium but no enlargement of the heart 
by percussion w'as found Ihe abdomen was soft, not distended, leucocjtic count 6,000 
The temperature descended by lysis to normal on the seventh day, and the pulse remained 
at 70 from that daj on The abdominal wound healed without suppuration Salicylates 
were adimnistered with satisfactorv results 

Microscopical section of the appendix showed Ijmphoid hyperplasia w'lth thickened 
submucosa and serosa There was no acute inflammation present Cross-section of a 
round worm was seen m the lumen Culture from the right iliac fossa showed no 
growth Convalescence was protracted but uneventful 

Case II — F N, SMH No 31,024, male, aged fourteen jears, W'hite, was admitted 
January 3, 1930, with a complaint of abdominal pain 

Onset of present illness was three days before admission with sore throat, pain m 
legs and knees The same day abdominal pain arising at the right costal margin 
anteriorly was noted, it soon localized m the right lower quadrant w'here it remained 
until admission Frequent chilly' sensations were present at onset with nausea but no 
vomiting Cathartic was taken with watery' evacuation and the day before admission, 
resistance of abdominal muscles was noted The patient fell vv'hile coasting a week 
before admission, abrasing the right groin and spraining the back The symptoms of 
this injury, however, had largely subsided before onset of present complaints 

Pasf His/oiy — The patient had measles several years previously T and A was 
performed at seven years of age but subsequently occasional sore throats with rhinitis 
No previous history of muscle or joint pains, usual health reported as good 
Family history was not remarkable 

Physical examination showed an acutely' ill patient temperature was 39° C, pulse 
was 120 and respiration 40 The face was flushed Throat, lungs and heart were nega- 
tive to clinical examination Muscular resistance was found throughout the abdomen, 
with maximum tenderness in the right upper quadrant and at the umbilicus There was 
no referred tenderness but definite rebound pain m the mid-nght abdomen Marked 
tenderness without induration on rectal examination There was moderate spasm m the 
right lumbar muscles, tenderness in the right flank and over the spinous processes of 
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the ninth and tenth thoracic vertebra The extremities were normal, leucocj'tic count 
was 30,650 Urine examination showed a trace of albumin, specific gravity 1006 and 
negative otherwise 

Tentative diagnosis w'as acute appendicitis w’lth perforation 

Operation w^as performed as an emergency There w^as no free abdominal fluid 
The peritoneum w^as normal on inspection The appendix w'as free, normal m appear- 
ance Intestines W'ere normal The liver was enlarged, its margin w^as at the umbilicus 
without peritonitis The appendix w'as removed in the usual manner 

Post-opeiatwc Com sc — There w'as considerable improvement m vital signs directly 
after operation, but the following day abdominal pain recurred in the right upper 
quadrant Rontgenogram of chest revealed peribronchial feathering, moderate dilatation 
of heart with prominence of pulmonary arter3'^ On the fourth da} post-operative, mod- 
erate abdominal distention w'as present, moderate pain in the right low'er quadrant 
persisted but the wound w^s clean The temperature w’as 37 5°, pulse 80, respiration 20 
and leucoc}tic count 7,600 Convalescence remained unchanged until the twelfth post- 
operative da} w'hen pharyngeal redness w^as noted and definite cardiac signs w^ere evident 
Tw'o days later, signs of diffuse bronchopneumonia w'ere found Further enlargement 
of the heart wuth double precordial murmurs developed The course was rapidly dowm- 
hill , the patient expired on the sixteenth post-operative da} Post-mortem examination 
W’as refused 

Ivlicroscopical section of the appendix showed l}mphoid tissue to be normal, the 
submucosa thickened, slight dilatation of the serosal ^essels No acute inflammation w’as 
present Blood cultures on tw'o occasions show ed no growth at five da} s Throat culture 
W'as negatne for diphtheria 

CvsE III — R P, SMH No 50,952, female, aged thirt}-one, married, white, w’as 
admitted on September 13, 1931, with the complaint of low’ abdominal pain , onset w’as 
twenty -four hours earlier w’lth nausea and pain in the mid-nght abdomen, distention 
and vomiting occurred soon after onset of abdominal pain The stools w’ere loose with- 
out diarrhoea for tW'o da}s Urinary frequenc} without burning since onset of present 
illness The pain remained in the right mid-abdomen There was no vaginal discharge 
No chill or fever w’as noted 

Past Histoty — The patient was one month prior to term m second pregnancy 
Examination in pre-natal clinic tw’o w’eeks before present illness revealed left border of 
cardiac dullness nine centimetres to the left of the midsternal line, action w’as regular, a 
rough systolic murmur in the precordium and soft systolic murmur over the pulmonic 
area w’ere heard The uterus w’as enlarged to seven months’ pregnancy, foetus in L O A 
position Nine }ears previously she had had scarlet fever w’lth subsequent acute articular 
symptoms m the left knee This had been quiescent except for occasional joint pains 
during interim to date T and A w'as performed at nine }ears of age, measles sixteen 
}ears ago Otherw'ise she considered herself in excellent health 

Family Histoiy — Husband and one child w'ell No chronic or familial disease noted 

Physical examination revealed a well-developed and nourished w’oman Temperature 
W’as 38° C , pulse 100 and respiration 20 There w'as no apparent change in the heart 
since earlier examination There was moderate general abdominal distention w'lthout 
muscle resistance noted Fundus w’as four fingers above the umbilicus There w'as 
definite tenderness to the right of the fundus of the uterus with referred pain localized 
to the antero-lateral w’all of the uterus on the right, w'hich w'as more resistant to direct 
pressure than on the left There w’as percussion pain over kIcBurney’s point There 
W’as no vaginal bleeding or discharge Rectal examination revealed marked tenderness 
high on the right Extremities were negative Urine w’as negative Leucoc}tic count, 
11,400 Polymorphonuclears, 86 per cent Wassermann was negative 

After four hours’ observation, operation w’as performed w’lth tentative diagnosis of 
acute appendicitis The abdomen contained no free fluid or signs of inflammation 
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Appendix was long, free, soft and contained three fecoliths It was removed The 
abdomen was closed without other procedure 

Post-opet ativc Course — Fourteen hours after laparotomy there was spontaneous 
delivery of 2,200 Gm foetus followed by gastric dilatation, 1,000 cubic centimetres con- 
tents being recovered without relief of symptoms Pulmonary oedema developed rapidly 
and the patient expired four hours later 

Post-mortem examination revealed acute mitral, aortic and mvocardial rheumatic 
lesions, pulmonary oedema, acute splenic tumor, cloudy swelling of the kidneys, lymphoid 
hyperplasia of ileum, fibrinous pericarditis and pleurisy 

Microscopical section of the appendix revealed round-cell infiltration about the 
vessels of submucosa and muscularis No acute inflammation was present The placenta 
was normal on section 

Case IV — M D, SMH No 38,839, female, aged nineteen jears, white, single, 
was admitted on October 20, 1931, with the complaint of low abdominal pain The onset 
was one day previous with five diarrhoea stools and low abdominal cramps The 
patient had fainted three hours later Examination at that time revealed tenderness just 
above the internal inguinal ring on the right, while the vital signs were normal The 
leucocytic count was 7>40O The morning following admission, she was awakened bv 
“stabbing pain” m the mid-right lower quadrant which was followed by normal bowel 
movement without relief Intensity of pain was less during the day but remained 
localized in the mid-right lower quadrant There was no nausea or vomiting A normal 
catamenia had ended four days previous to onset of sjmptoms 

Past History — One vear previous to present illness, a routine examination revealed 
calcified thoracic lymph-nodes, congenital shortening of the left leg ^ inch with left 
lumbar scoliosis This deformity was largelj corrected by elevation under the left heel 
Five months previous to present illness, herpes zoster of left lumbar region at the le%el 
of the second lumbar vertebra was present Three months before present illness patient 
had had transitorj dizziness and pariesthesias of hands, nausea for two or three days and 
palpitation Tonsillectomy performed two months ago was followed by a temperature of 
37 5° C for four days, pulse of 90-100 was present for several days after the operation 
No cardiac changes were noted at any examination In childhood patient had had the 
common diseases with occasional mild sore throat Patient had not had scarlet fever 
or rheumatic fever She had considered herself in good health until the past year 
Familv historj was negatne for familial diatheses or chronic disease 
PItvstcal examination showed a patient not acutely ill Temperature was 375° C, 
pulse 88, respiration 20 The pharjnx was negative, lungs were clear Heart was not 
enlarged, action regular, soft sjstolic murmur at the apex was not transmitted Blood- 
pressure was 110/60 Abdomen was symmetrical, moved on respiration, spasm of 
muscles was absent at first examination but one hour later it was noted in the upper and 
the lower right rectus muscle Tenderness was found constantly about McBurnej’s 
point w'lth pain on release of pressure No referred or percussion pain w'as elicited 
The right inguinal region was found to be normal The extremities w'ere normal The 
urine was negative Leucocytic count w as 7,400 

The patient remained under observation for eight hours w'hen operation was indi- 
cated because of continuation of symptoms The tentative diagnosis was acute appen- 
dicitis The abdomen contained no free fluid, the appendix appeared normal A calcified 
gland in the mesentery w'as removed Otherwise nothing abnormal was observed 
Routine appendectomj was performed 

Post-operative course w'as not unusual for the first ten dajs The wound healed bj 
primary union Twelve da>s post-operative she complained of pain in the ankles and 
knees At this time a historj of subcutaneous nodules of the insteps, three months 
earlier, for tw'o weeks, was elicited There was now moderatelj elevated temperature, 
definite increase in cardiac signs was noted She responded to sahcjlate therapy 
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Microscopical Section — Appendix showed the hmphoid tissue to be abundant No 
acute inflammatoiw reaction v as present The Umph-node was tjpicalh tuberculous in 
nature with fibrotic hmphoid tissue containing plasma cells at the periphery of the gland 

These cases serve to illustrate the difficulties encountered in differentiating 
appendiceal inflammation from the pseudo-appendiceal s\mptoms of rheu- 
matism In each case except the first, decision in fa\or of operation was 
reached only after careful differential diagnosis Acute rheumatic fe\er 
however had not been considered as an etiological factor of the abdominal 
S3’mptoms Four other cases not markedl}' dissimilar to these m history and 
abdominal findings, rvere held under obseiwation because of evidence of actue 
cardiac lesion These latter patients responded to salicylate treatment with- 
out subsequent evidence of appendicitis 

A review of the microscopical sections obtained from the four specimens 
of appendix removed failed to re^ eal Aschoff nodules or pern ascular changes 
similar to those noted recently in the lungs by Frazer^"^ and other parts of 
the body by ^Meltzer Recenth', studies by Kling^*" show that these, how - 
ever may occur onl}' later m the disease, the earl\' reaction to the toxjemia 
being extranuclear swelling of the fibroblasts It is evident in view of the 
negatne findings in the appendix that the clinician must reconsider the 
means of diagnosis in the hope that some sign will be developed to differen- 
tiate these two diseases At present this is not a\ailable, but obsen-ation m 
the sequence of S3'mptoms in rheumatism re\eals them not to follow the 
usual t3pical findings of appendicitis 

There is little to be gained from anal3'sis of abdominal pain This is 
t3*pical in proved appendicitis in less than 75 per cent of the cases and pain 
ma3 be t3pical for appendicitis without a true inflammatoiw' process Brenne- 
meffi^ has commented on the characteristic abdominal pain much like appen- 
diceal colic associated with acute throat infections in children which is not 
often due to true appendiceal inflammation 

Vomiting, however, is markedl3' more constant in true appendicitis, being 
90 per cent positne in children or adolescents and not obser\ed to be absent 
when diarrhoea occurs spontaneousl3' at the onset of appiendicitis How- 
ever, in acute rheumatic fe\er with S3mptoms pointing to the right lower 
quadrant, the infrequenc3' of vomiting is attested b3' Costedoat and others 
In our four cases, it occurred but once and that in the case of an eight 
months’ pregnanc3' 

The history- of definite sore throat, coincident or directl3' preceding the 
onset of acute rheumatic fever, is often elicited, 30 to 40 per cent And 
although Evans has shown such to occur occasionall3’^ before appendicitis, it 
IS uncommon and is usuall3- one to two weeks earlier The abdominal pain 
following epidemic throat infections is characteristicall3’^ referred to the 
umbilicus when not appendiceal in ongin Abdominal signs are ■variable as 
rheumatic manifestations Aluscle resistance when present is usualh- volun- 
taiy and is entireh- inconsistent with the amount of tenderness which is more 
often than not marked and diffuse All four of our cases had diffuse right- 
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sided abdominal tenderness but only one had tiue spasm, localized m the 
right lowei quadrant Diffeient points of maximum tenderness may be 
recoided by two observeis oi may shift between obseivations by the same 
man in acute iheumatic fever I cannot account foi the lectal tendeiness 
recorded in our cases I have always consideied it an important factor m 
doubtful cases of appendicitis and believe in these cases here it was an 
appreciable factor m deciding for opeiation On more than one occasion, 
oedema of the pro-peritoneal tissue has been recorded during laparotomy m 
rheumatic cases without other evidence of peritonitis There is no evidence 
to suppose that rectal tendeiness is present, however, on this basis 

Ceitain manifestations of suppurative appendicitis when present are of a 
deciding factor Britton reports a constant finding of contracture of the 
right cremaster on piessuie over the appendix only when this organ is gan- 
gienous Jezierskd® has noted myosis of the left eye from pressure in the 
ileocecal region in appendicitis but not m those cases simulating it Liv- 
ingston”® describes a definite triangle m the right lower quadrant of hyper- 
sensitiveness of the tissues of the abdominal wall to pinching He considers 
this highly constant, 86 pei cent , m acute appendicitis prior to perforation 
Increased sensitiveness outside this triangle has not been observed by him 
due to acute appendicitis In the absence of any of these diagnostic signs, 
appendicitis cannot be excluded but will be considered less likely 

Although elevation of leucocytic count is a relatively constant finding in 
both these diseases, Yaguda-'- reports 671 appendectomies with Schilling 
count showing constant increase m the percentage of immature polymor- 
phonuclear leucocytes, consistent with the degree of suppuration This is an 
important observation as regaids appendicitis alone but when correlated with 
the observation of Peiry*® that in rheumatic disease there is no “shift to the 
left or right,” though the count ma)'^ he 15,000 or more, is highly significant 
The importance of the Schilling count m this differential diagnosis is 
attested by 

A girl, eighteen years of age, who was admitted to the Strong Memorial Hospital 
(No 39,630) November 19, 1932, because of a dull pain in the right lower quadrant of 
the abdomen The onset of pain was sudden, five days previously, while on her way to 
school The pain was sharp, extended across the abdomen below the umbilicus without 
radiation to the back, perineum or lower extremities Nausea occurred shortly after 
the onset and had been present intermittently until admission There was no vomiting 
The pain was less severe the day after onset although it had kept the patient awake 
that night and those following A whitish vaginal discharge had been present through- 
out the present illness The patient had taken a small dose of magnesium sulphate the 
first day of her illness She had had regular bowel movements There had been no 
fever or chills The day of admission the pain had become more intense and was limited 
to the right lower quadrant of the abdomen Last menstrual period ended two weeks 
before present illness 

The past history revealed that the patient had been admitted to this hospital two 
years previously because of pain in the right lower quadrant of the abdomen of two 
weeks’ duration Nausea or vomiting had not been present She had had previous mild 
attacks for four years, often associated with onset of menses which were irregular 
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There was slight \aginal discharge most of the time, worse when the patient was 
tatigued On this admission temperature was 37 5° C, pulse 88 and respiration 20 
There was slight tenderness at IiIcBurnej’s point and \oluntarj muscle resistance in the 
right lower abdomen The \agina was small with a firm, fibrous band in the lower 
rectovaginal septum There was no tenderness or abnormal masses in the pelvis The 
leucocvte count of the blood was 9,450 A definite diagnosis was not made, the attacks 
of low abdominal pain being considered d\ smenorrheal in origin Sj mptomatic treatment 
for this condition was directed bj the gynecological service 

During the interim from the first to second admission, the patient had been nervous, 
apprehensive, with unintentional jerking of the hands and legs which was aggravated by 
emotional strain She had had repeated upper respiratory infection during the winter 
months, although the tonsils had been removed eight years previously She had had 
transient, infrequent attacks of headache and vertigo Ophthalmic examination and 
glasses failed to relieve these attacks She had not had any' muscle or joint pain 
Otherwise than as stated she had been healthy 
Family' history showed nothing remarkable 

Examination on admission showed temperature 372° C, pulse 88 and respiration 22 
She was well developed and nourished, not acutely ill There were purposeless mov'e- 
ments of the legs and arms with occasional jerky movements of the entire body She 
had marked acne v'ulgaris of the face with hypertrichosis The tongue was furred, 
there was lymphoid hyperplasia 111 the pharynx but no acute inflammation Expansion 
of the chest was equal on both sides, the lungs showed no pathology' to routine examina- 
tion The heart dullness to percussion was within normal limits, apical rate was 150 
per minute with sinus arhythmia The first muscle sound was markedly accentuated 
with systolic murmur at the apex not transmitted, second muscle sound was snapping 
in character, second pulmonic sound was greater than aortic The radial pulse was 
rapid and small m quality Blood-pressure was 105/70 millimetres mercury The 
abdomen showed increased muscle resistance throughout the right lower quadrant There 
was marked pain on deep pressure in the mid-nght lower quadrant with marked pain 
on release of pressure and subsequent nausea. No masses were felt Pressure in the 
left lower or either upper abdominal quadrants caused no pam Pelv'ic examination 
showed organs in normal position without masses or tenderness Extremities were well 
developed without paralysis, reflexes were bilaterally equal and active 

Laboratory tests showed urine — specific gravity 1010, very slight trace albumin, 
otherwise negative Leucocyte count of blood was 13,700, 84 per cent of which were 
poly'morphonuclear neutrophils in chamber count Schilling differential count showed no 
juvenile cells, there were four stab cells and eighty -four segmented neutrophils in 100 
cells counted 

A tentative diagnosis of chorea with question of acute appendicitis was made 
Sodium bromide one Gm and atropine sulphate 0006 Gm were given and the patient 
admitted for observation 

Subsequent examinations showed persistent tenderness without spasm m the mid- 
right lower quadrant Repeated leucocyte count of the blood was 13700 without change 
in constituents from the earlier count The character or intensity of abdominal pam 
was unchanged by drugs administered 

Because of the localization and persistence of symptoms, laparotomy was performed 
ten hours after admission The appendix was found anchored to the posterior abdominal 
wall m the middle by a thin fibrinous band causing angulation but not constriction at 
this point There were no signs of inflammation in the appendix or elsewhere in the 
abdomen The uterus was small, retroverted and slightly tipped to the right The 
right ovary' was larger than the left, but not cystic Appendectomy was performed 

Microscopical sections of the appendix were interpreted as normal for this organ, 
there being only slight increase in vascularity of the subserosal vessels 
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Convalescence from operation was not remarkable, purposeless movements were 
more pronounced, being unaffected In ncrvmal forced to the patient’s tolerance The 
leucocjte count of the blood three weeks after operation was 12,500, polj morphonuclears 
being 66 per cent One month after admission there was decrease m choreiform move- 
ments with complete cessation one week later at which time the patient was discharged 

Snmmaiy — Certain patients suflfermg from acute rheumatic fever present 
abdominal signs and symptoms similar to acute appendicitis Four cases of 
this nature, proved to be not appendicitis at opeiation, are reported From 
these patients it is observed that the symptoms of acute rheumatic fever, 
although suggestive, are not identical with au}' of the usual types of appen- 
diceal inflammation The symptom foi which medical attention is sought is 
mostly abdominal pain The onset is m the mid- or lower abdomen, quite 
often seveie or lancinating m chaiactei Nausea occurs m the first few 
hours but vomiting, even 111 children, larely is piesent throughout the illness 
Spontaneous diarrhoea is occasionally present the first day or two of the 
abdominal pain There is in the immediate 01 past history evidence of rheu- 
matic fever This type of patient on examination is often restless and 
apprehensive, complaining of increased abdominal pain on janmg or forced 
inspiration Occasionally theie is marked increase m the pulse rate with or 
without clinical evidence of early cardiac involvement Abdominal tender- 
ness is unquestionable, often piesent in both lower quadrants and at the 
umbilicus with the maximum about the base of the ca.cum Muscle spasm is 
absent, the coluntary resistance occasionally met with being noticeably less 
extensive m area than the tenderness Flypei sensitiveness of the abdominal 
wall m the right lower quadiant has not been obseived m acute rheumatic 
fever Rectal tenderness is present m a high percentage of cases The 
leucocyte count of the blood is increased without inciease in juvenile granu- 
lar cells 

The essential points m diffeiential diagnosis are lower incidence of 
vomiting, lack of spasm m the presence of diffuse and maiked abdominal 
tenderness and normal Schilling differential with persistent leucocytosis in 
the case of acute rheumatic fever with onset by abdominal manifestations 
whereas m acute appendicitis, vomiting, especially before the age of twenty, 
IS present m 90 per cent of cases, spasm corresponds favorably m extent 
with the abdominal tenderness and the Schilling diffeiential shows an increase 
111 juvenile cells even when there is only slight increase in the number of 
circulating cells In case, howevei, reasonable doubt persists aftei ten hours’ 
observation, operation is advised as involving less risk in acute rheumatic 
fever than further delay in acute appendicitis 

CONCLUSIONS 

(1) Certain cases of acute rheumatic fevei manifest abdominal symp- 
toms suggestive of acute appendicitis 

(2) At operation no causes for the symptoms m the light lowei quadrant 
are found 
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(3) There is no gross or microscopical eMdence yet that rheumatic 
iinohement of the appendix occurs 

(4) Vomiting abdominal spasm and increase in Schilling count of the 
blood are singl} and collectively relatnel) constant findings m acute 
appendicitis 

(5) Vomiting, spasm and increase in Schilling count of the blood are 
infrequent individually in acute rheumatic fever beginning with abdominal 
pain and tenderness and have not been observed to occur collectively in 
such cases 

Note — I wish to acknowledge the assistance of Dr William Hawkins, of the Depart- 
ment of Pathology, in reviewing the pathological sections and of Dr Doran Stephens, 
of the Department of iledicine, m determining Schilling counts 
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THE DLIGNOSIS OF PHLEBITIS IN VARICOSE ^^EINS 
VTTH THE AID OF THE SEDBIENTATIOX RATE 

By Hymax Biegeleisex, jM D 
OF Xew York, X Y 

rnOM THE \RICOSE lETS CrrVIC or the GEBM^.^ POLICtrslC 

Ix SEARCHiXG the text-books and literature for information a1)out phle- 
bitis, one IS impressed by the lack of interest shown regarding this condition 
Not onl} is there an actual dearth of knowledge, but phlebitis is mentioned 
throughout as an unvar}mg entity without an} attempt being made to classify 
its forms One is therefore forced to formulate his own conception of phle- 
bitis m order to intelligently consider the subject The Mew point presented 
here was reached after months of work at the V'aricose Vein Clinic of the 
German Pol}chnic spent m tr}mg to establish a practical method of diag- 
nosis for this troublesome condition 

At the outset it is important to point out the difiFerence betv\een phlebitis 
occurring m the normal ^em and that condition m the dilated varicose \em 
The ordinary phlebitic inflammation is usually readily recognized b} the 
presence of a hard thrombotic process, plus the familiar signs of any in- 
flammation, namely, redness, tenderness and heat This diagnostic rule, 
however, does not suffice for the phlebitis of varicose veins 

The reason for the difference m clinical appearances is due to the fact 
that the varicose vein is the seat of a stagnant reverse flow ^ and its wall heals 
with great difficulty or not at all On account of the abnormal metabolic 
conditions present, there is a great tendency for the mflammator} processes 
to remain chronic or latent for long periods of time Furthermore, the 
tissues w'hich are bathed by this vicious circulation tend to become infected 
for long periods, and so act as a focus for the continuation of phlebitic 
processes 

The stagnant blood pool present m varicosed extremities offers an ideal 
culture medium for bacteria that may be fed into the circulation from any 
focus m the body Thus, an acute phlebitis may arise spontaneously without 
apparent cause or followung some trivial injury Another cause of an existing 
phlebitis IS that it may be present as a “hango\ er ’ from a post-partum or 
post-operative phlebitic infection It is a common experience for one wdio 
treats this condition to find evidences of phlebitis existing years after an in- 
itial post-partum “milk-leg” infection In addition, the various toxins that 
cause phlebitis m normal veins may, of course, operate with greater force 
m these less resistant tissues 

It IS necessar} to call attention to \arious types of phlebitic inflammation 
occurring m dilated veins The \ery acute t}pes are readily recognized be- 
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cause of then resemblance to phlebitis elsewheie However, the milder phle- 
bitides often pass unrecognized and are responsible for many complications 
that arise m the injection treatment of today 

These milder inflammatory processes sometimes have suspicious char- 
acteristics Thus, the patient may complain of pain and examination may 
disclose tender thromboses which show a definite hyperthermia However, 
in other cases the signs of infection may be very slight, so that the operator 
IS often in doubt, especially since many normal vancosed extremities are 
tender and warm to the touch In addition, it is possible to get so-called 
latent infections which have practicall}'' no physical signs that would help 
in the diagnosis All these infected veins must be differentiated from the 
uninfected, relatively normal, dilated fibrous vein It can thus be seen that 
cases of phlebitis may present \arying degrees of inflammation starting from 
the typical acute foim and extending without any dividing line down to the 
slumbering infections 

That this IS not mere conjecture has been proven often to the distress 
of the operator and the patient by the occurrence of acute flare-ups m sup- 
posedly normal veins These flare-ups come after an incubation period of 
two to ten days This leads one to suspect that peacefully slumbering bac- 
teria have been encouraged to grow and make their piesence felt after a suffi- 
cient lapse of time Formerly, these reactions were very puzzling and were 
attributed to chemical irritation Flowever, the presence of the incubation 
period and the spreading nature of the process stamps them in my mind as in- 
flammatory phenomena 

The work of DeTakats- amply bears out this idea He excised the sa- 
phenous vein routinely in a series of cases and planted the segments in a 
nutrient medium He found that 50 per cent of apparently normal veins 
harbored bacteria These bacteria grew slowly and only showed up in cul- 
ture after three to ten days This fact falls in line iMth the clinical evi- 
dences of slumbering infection mentioned above 

The importance of recognizing phlebitis in any form cannot be overesti- 
mated The few cases of fatal embolic phenomena that were once reported 
are now readily understood The explanation is that in these cases irritating 
solutions activated existing infections to cause the formation of a friable in- 
fected clot, rather than the aseptic firm thrombosis which one seeks In addi- 
tion to these disastrous happenings, many occurrences of milder activation 
have taken place to the great discomfort of the patient If the danger of 
arousing phlebitic processes in varicose vein therapy could be eliminated, one 
\\ould have a more nearly perfect form of therapy 

The importance of diagnosing this condition is therefore apparent , but 
up to the present time there has been no satisfactory method available, re- 
liance having been placed on clinical signs Clinical evidence, however, will 
not suffice for diagnosis, so at the German Polyclinic for the past year the 
method described below has been m use 

The blood sedimentation rate has been employed to estimate the degree 
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of inflammation that is present Since this test is not specific in phlebitis, 
other conditions must be eliminated m order to properly evaluate its sig- 
nificance In other words, a positive test indicates the presence of phlebitis 
only 111 the absence of any other infection However, with proper exclusion 
of other factors, it gives us information of great value 

It must also be pointed out that the test is roughly a quantitative one in 
that it estimates the degree of inflammation present Thus, one is able to 
form a conception as to the amount of activity that is present This is a 
good guide for determining the type of treatment to be used 

The test is made in the usual manner b} mixing o 2 cubic centimetre of 
5 per cent sodium citrate -with o 8 cubic centimetre of whole blood in a 
I cubic centimetre graduated sedimentation tube, and the time noted during 
ivhich the column falls to the 18 millimetre mark A time interval below 
one hour is indicative of fairly activ’^e inflammation Rates of two hours 
or more indicate the probable absence of any activity Table I illustrates 
the use of this method in fifty cases 

In analyzing Table I, one must be careful to eva'uate all the factors pres- 
ent m each case, so as not to be drawn into false conclusions In a few^ in- 
stances the test apparently falls down, but here closer scrutiny reveals fac- 
tors that have not been fully appreciated One is impressed in this study 
by the ease with wduch complicating infections are discovered and ruled out 
simply by thorough routine examination 

The cases enumerated are purposely diversified in type so that a num- 
ber of influences can be studied in their relationship to the sedimentation rate 
of phlebitis The inclusion of the haemoglobin percentage w'as made in order 
to rule out slow^ sedimentation rates due to anaemia 

The first three cases are ones m which phleliitis w^as proven present In 
the first case, it was questionably present, but the sedimentation time of 
twenty-five minutes, in addition to the physical signs, made the probable 
diagnosis a definite one The second case w^as a definite phlebitis, and 
here the sedimentation time of twenty minutes confirmed the diagnosis 
Case No 3 gave a history of phlebitis fifteen years ago, but the question of 
the existence of a latent infection could not be answered clinically It was 
decided to treat this case and a severe migrating phlebitis occurred follow- 
ing the injection of 2 cubic centimetres quinine This w^as undoubtedly due to 
the lighting up of a latent phlebitis The sedimentation rate of twenty min- 
utes should have been a w^arning not to inject this case 

The fourth patient gave a rather rapid rate of forty-four minutes, but 
subsequent treatment proved uneventful The presence of a severe wide- 
spread lymphangitis was the probable cause of this rapid rate, since there 
w'as no phlebitis actually present Case No 6 had tender thrombosed seg- 
ments, but no phlebitis, as showm by the sedimentation time of one hour and 
fourteen minutes Without the sedimentation test as a guide, this case 
w'ould have been left untreated on account of the suspicion aroused by clinical 
signs 
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The eighth case had two ulcers, but the sedimentation time was normal 
This last finding proved constant throughout the series Varicose ulcers do 
not influence the rate of sedimentation of the blood-cells 

The above illustrations are given m order to explain how the table is to 
be interpreted Invariably, it was found that complicating inflammatory 
conditions, especially the arthritides, influenced the sedimentation rate 
maikedly In other woids, a rapid sedimentation time m the presence of 
arthritis is of no value in the diagnosis of phlebitis 

On the other hand, a number of non-mflammatory complications are to 
be noted m the series which did not aflfect the sedimentation time These 
include albuminuria, traces of sugar, hernia and simple goitre The hasmo- 



Tig I — Tllustriting the difficult^ of Fir 2 — A cise of \'incose \eins \\ith 

dngnosing phlHiitis 1)> chnicil sign*; This ulcer thit xms nppirentlj normil Howe\er 
case had thromboses h> pei thei mia and tender the <;edimentalion rate \\as bclou an hour and 
ness but no phlebitis Treatment une\cntful the inicction of quinine caused a migrating 

phlebitic reaction 

globm percentages also had very little bearing on the rates, since they ranged 
between 70 per cent and 100 per cent m the whole senes 

It should be noted that every case presenting a definite active phlebitis 
gave a definite rapid sedimentation time It should also be noted that in a 
number of cases where the diagnosis of phlebitis was m doubt, the sedimen- 
tation time settled the cjuestion for us Furtheimore, m those cases where 
the warning of a latent phlebitis, as evidenced by a rapid sedimentation time, 
was disregarded, migrating reactions weie secured 

Another point of interest m connection with the technic is brought out by 
those cases which had received injection therapy prior to the test In some 
of these, a little moie rapid rate than normal was secured This means that 
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the chemical phlebitis, caused by sclerosne injections, influenced the sedi- 
mentation rate Therefore, to secure unifoim results, one should make this 
test before beginning treatment 

Despite careful interpretation there still remain a few contradictory re- 
sults which are unexplainable on any basis This does not to my mind de- 
stroy the value of the test since it must be understood that any laboratory 
procedure is open to various errors This is especially true m the case of 
the sedimentation test because the explanation of the settling phenomenon is 
as yet unknown The delicate physical-chemical action which operates to 
cause a more or less rapid settling of red blood-cells can be conceivably up- 
set by trifling changes in technic However, with increasing experience 
there is no doubt but that this test will grow m usefulness 

CONCLUSIONS 

( 1 ) Phlebitis in the varicose vein is peculiar in that chronicity and latency 
of infection are the rule 

(2) Many apparently normal varicosed extremities harbor latent infec- 
tions that may be aroused by chemical irritation 

(3) Clinical evidence alone wull not alw^ays suffice for the diagnosis of 
phlebitis in varicose veins 

(4) The blood sedimentation time has been employed to estimate the de- 
gree of inflammation that is present 

(5) A sedimentation time under one hour m the absence of other in- 
flammatory conditions points to the presence of phlebitis 

(6) The presence of clinical signs, plus a rapid sedimentation rate, is 
definite evidence of phlebitis, in the absence of complicating infections 

(7) A sedimentation rate over tw^o hours probably indicates the absence 
of phlebitis 

(8) Vancose ulcers do not influence the sedimentation time 

(9) This test should be a routine procedure before beginning the treat- 
ment of any patient exhibiting varicose veins 
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SCLEROSING INJECTIONS IN SURGERY 

By Victor Carabba, M D ' 

OF New York, N Y 

FROM THE THIRD SURGICAL DTMSION OF BFI I F\ UP HOSriT\L 

In May, 1931, Porritt^ wiote on the injection treatment of hydrocele, 
varicocele, buisse and nevi using 5 pei cent sodium moirhuate Since 1929, 
we have been using an injection method in many surgical conditions The 
excellent results have piompted us to present this preliminary article m the 
hope that other men will repoit their expeiiences with this method or devise 
a still better technic 

The following aie the conditions m which the tieatment has been applied 

(1) Biti sifts — Elbow, knee, etc , especially pre-patellar and olecranon bursitis 

(2) Cysts — Mucous cj'sts of mouth, th}'! oglossal, bianchial, sebaceous, 
lanula (3) Sutures — Thyroglossal, branchial, deimoid, and othei suigical 
sinus, non-tuberculous, syphilitic or malignant (4) Hcmaugwinata — Tongue, 
face, scalp (5) Ganglion (6) External Hannon hotels (7) Vaginal 
Vat ices 

Sclei ostng Solution Used — Many solutions can be devised having the 
sclerosing effect We have chosen the following formula which consists of 
Phenol, 45 cubic centimetres, borax, 16 grams, acid salicylic, 16 grams, 
glycenn, 120 cubic centimetres, spirits of camphor — enough to make 240 
cubic centimetres The mixtuie is easily piepared, clear, nevei forms a 
sediment and leadily flows thiough a small-calibre needle The solution is 
slightly yellowish in color If not kept in a daik colored bottle a reddish- 
brown color develops This no doubt is due to tbe caibolic content No 
special piecaution is necessaiy to keep the solution steiile owing to the 
high phenol content A bottle of the solution exposed to the air for some 
time proved to be steiile on cultuie The best method of handling the solu- 
tion IS in a small bottle dark in color, with a rubber stopper through which 
a needle can be leadily intioduced This allows the use of the same technic 
as in handling sera 

Ana;stliesia — Two pel cent novocaine solution is the local ansesthesia of 
choice 

Equipment — Seveial sized syiinges and needles for aspiration and injec- 
tion aie necessary, the size depending on the amount of fluid to be aspirated 
and the viscosity of the fluid exudate or secretion The injection of the 
sclerosing solution is usually made with a two-cubic-centimetre Luer sj'nnge 
and 25-gauge needle 01 the injection is made through the same needle that 
was used for aspiration 

Bui sit IS — In the treatment of bursae, especially those not communicating 

* Read before the New York University Medical Societj, November 7, 1932 
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AMth a joint notably the olecranon and pre-patellar bursas, the fluid 
IS aspirated and from one cubic centimetre to three cubic centimetres of the 
solution IS injected through the same needle, the needle is then removed 
and a compression strapping applied As a rule, one injection suffices If 
there is any slight recurrence of effusion, it is readily absorbed vithin tvo 
ueeks without reaspiration or reinjecting 

If at the end of two weeks the effusion has recurred to a moderate extent 
a second aspiration and injection may be necessar)' Occasionally three aspira- 
tions and three injections have been required The failure to attain satis- 
factory results has been found to be due to concretions (fibrinous or other- 
wise) in the bursae In cases therefore which are stubborn to treatment it 
IS necessar}' to make a small incision into the bursa, to evacuate the solid 
contents and effusion and the reinjection of the sclerosing solutions 



Fig 1 — Bursitis about Ie£t elbow joint of one Fig 2 — Complete cure v^ith no recurrence after 
'ear’s duration 2 'ears’ follow up 


PorntU makes special emphasis that this treatment should not be applied 
m bursae connecting with joints We have injected such bursae notably m 
the popliteal space and about the elboAv-joint with excellent results and 
w’lthout any untoward effect to the joint However, m the injection of 
bursa which might communicate with a joint one should proceed with 
caution 

The usual reaction after injection Aaries from slight redness and tender- 
ness to marked signs of inflammation In every case, howe\er, the inflam- 
mation subsides witlun the two weeks’ period between injections without 
infection or sloughing 

The following case reports serve as examples of the clinical application of 
this treatment, in the more difficult cases 

Eig I IS a case of a white adult, aged fiftj-four 'ears, complaining of a “lump” m 
the left elbow of one 'ear’s duration After complete stud> the diagnosis of bursitis 
about the left elbow -joint was established December 2, 1930, fi'e cubic centimetres of 
turbid straw-colored fluid were aspirated and two cubic centimetres of sclerosing fluid 
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were injected through the aspirating needle Patient complained of some heat, red- 
ness and slight pain for three days, which then subsided 

December 15, 1930, three cubic centimetres of turbid fluid were aspirated and two 
cubic centimetres of sclerosing fluid injected December 31, 1930, two cubic centi- 
metres of blood-tinged turbid fluid were aspirated wuthout an> further injection of 
sclerosing solution Fig 2 represents the result of the case December 30, 1930, the 
bursitis had completely disappeared At this time, on routine Wassernnnn examina- 



Tig 3 — Bursitis in light poplitcnl fossi of si\ months’ duntion 

tion. It w’as found that the patient Ind stphilis and he was referred for treatment 
The bursitis disappeared in spite of the existence of sjphihs 

Fig 3 IS a case of n white male, iged fift\-two \ears, a carpenter, complaining of 
swelling at back of right knee for six months’ duration, since July, 1930, with pain 
and dwelling for three weeks since Not ember i, 3930 The diagnosis of chronic 
bursitis in right popliteal fossa connecting with knee-joint was made Rontgen-raj 
and other laboratort tests were negatne 

November 22, 1930, sixtv cubic centimetres straw-colored fluid obtained One 



Fic 4 — BursT completeI> oblitented with four injections of scleiosin^ solution 
with no recurrence after two jears obser\'ition 


and a half cubic centimetres sclerosing fluid injected November 30, 1930, thirty cubic 
centimetres fluid aspiration , some tenderness One cubic centimetre sclerosing fluid 
injected December 28, 1930, swelling decreased m size Some tenderness Januarj 
8, 1931, forty cubic centimetres of fluid aspirated Two cubic centimetres injected 
Januarv 21, 1931, seven cubic centimetres fluid aspirated Two cubic centimetres 
sclerosing fluid injected No pain No swelling Februarj 14, 1931, no recurrence 
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Fig 4 shov s the result The bursitis has completeh disappeared without ain 
further recurrence after follow-up evaminatioiis 

Cysts — The following t\pes of cysts ha\e been treated by the injection 
method Mucous c\sts (buccal mucous membrane), th\roglossal cysts, 
branchial c^'sts sebaceous ersts ranula 

Mucous Cysts of Mouth — ^These c\sts are usually \ery resistant to ex- 
cision electrocoagulation and radiation The injection treatment gives ex- 
cellent results 

The c\st is aspirated of its thick mucinous contents and one-half of one 
cubic centimetre of solution is injected An 1 8-gauge needle should be used 
as the thick secretion flows with difficulty through needles of smaller bore 
Whthm one week the c} st cavity w ill be obliterated and replaced by a “pea’ - 
sized mass which will be absorbed within one month In the cases which 
we have treated a single injection has sufficed However, more resistant 
cases may be encountered and in that event re-injection or incision may be 
necessar} as in treatment of bursse 

Thyroglossal and Branchial Cysts — Treatment of these cysts is identical 
to the treatment of bursae with the exception that two or more injections 
are necessaiy to effect a cure The dosage of the sclerosing solution laries 
from two to four cubic centimetres depending on the size of the c}st and 
also the age of the patient 

In young children smaller doses, such as one cubic centimetre should be 
used In the majont} of these cases there is a slight inflammatory reaction 
of which the patient should be warned prior to injection Often it takes 
as long as three weeks for this inflammation to entirely subside, and thus 
injection eveiy' three weeks instead of every two weeks is indicated 

Sebaceous Cysts — Though excision of sebaceous cysts is the procedure 
of choice, for cosmetic reasons, or because the patient refuses surgical inter- 
\ention, the injection method of treatment may be used The most applicable 
locations are c\sts of the face and neck The cyst is incised by making a 
quarter-inch masion under novocaine anaesthesia and its contents thoroughly 
expressed The ca^ it} should then be w ashed out w ith saline, under pressure, 
by using a needle and h}'podermic syringe 

Sufficient sclerosing fluid is injected to fill the ca\ity The excess will 
flow out of its own accord onto the dressing. Dressing should be done 
e\eiy two days until the c}st disappears At each dressing care should 
be taken that the opening of the cyst caMty remains patent for free drainage 
At exeiy other dressing a small amount of fluid is injected into the cyst caMty 
if necessaiy 

A benign mflammatoiy reaction occurs in the majority of cases Usual!} 
the C} st completely disappears in three or four weeks In treating sebaceous 
cysts of certain location such as the scalp the actual cyst wall becomes com- 
pletely detached from the surrounding tissues and can be picked out in 
one piece through the opening original!} made for injection and drainage 
It is a good plan to inject one-quarter to one-half cubic centimetres of 
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sclerosing fluid diiectly into the cyst seveial days before incising cyst so 
that there is thoiough liquefaction of the cyst contents This pioceduie 
causes a model ate inflammatory reaction While this i^rehmmaiy injection is 
not necessary it is one to be recommended 

Ramtla — ^While an appaiently benign suigical condition, lanula is very 
annoying and distiessing to the patient and it is not leadily amenable to sur- 
gical intervention unless the proceduie be extensive and radical The injec- 
tion method as employed has pi oven at least in the case 3 (4) so treated a 
simple and effective method 

The mouth is washed out with sodium pei borate solution or any other mouth 
wash A small area at the summit of the ranula is di led w ith a sterile pledget of 
cotton on a swab and painted at that point (one-quaiter inch m diameter) 
with tincture of iodine Using a fine hypodeimic syringe and 2 per cent 
novocame solution a small wheal is laised in the sterilized aiea An 18- 
gauge needle (ordinary Wasseimann needle) on a five- to ten-cubic-centi- 
metie syringe is mtioduced thiough the aiiccsthetized area into ranula cavity 



Tig s — R' lnuh of one >cnrs duntion Tig C — Rnnuh oblittnted with no recur 

rence iftcr two je-irs obser\ition 

and its contents thoroughly aspiiated Thiough the same needle one-half 
to four cubic centimeties of scleiosing solution are injected The needle is 
then immediately removed and piessuie applied foi five or ten minutes at the 
site of injection so that there is no leakage and the lining wall of cyst 
IS acted upon by the solution The patient usually complains of a burning 
sensation which subsides in a few minutes There may be a secondary in- 
flammation in the cyst wall which readily subsides m two or three days 
Curiously enough, the needle puncture wound remains open foi a long time, 
giving drainage to the lanula This opening closes invariably and the ranula 
recurs usually to one-third or one-half the oiiginal size This occurs in 
from two to three weeks, at which time reaspiration and reinjection aie 
necessary It is mteiesting to note that at this stage the ranula wall is thick- 
ened and inelastic The same procedure foi lemjection is used as before 
At each successive leinjection the recurrence is smaller and smaller until there 
IS complete disappeaiance The accompanying case is an illustration 

Fig 5 shows a case of ranlila of one year’s duration in a 3 0ung woman September 
26, 1930, three cubic centimetres of a thick seromucous secretion were aspirated and 
one cubic centimetre of sclerosing solution was injected through the aspiratory needle 
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October 6, 1930, ranula completelj^ disappeared except for a slight loculus, which was 
not injected October 17, 1930, loculus increased in size, being three-quarter inches 
in length and three-eighth inches in diameter At this time one-half cubic centi- 
metre of sclerosing solution was injected into loculus Loculus completely disappeared 
until November 30, 1930, a one-quarter-inch loculus recurred This was injected with 
four minums of sclerosing solution Many follow-ups on this case show no further 
recurrence since that time (Fig 6 ) 

Snmses — The injection treatment has been applied successfully 111 chronic 
sinuses (of non-tuberculous, syphilitic or malignant nature), as thyroglossal, 
branchial and dermoid-cyst sinuses The sinus is probed to determine its 
extent and also rontgenographed after lipiodol injection for the same pur- 
pose A 25-gauge Luer syringe needle is broken off at the base and the 
remaining base is used as a canula for injecting sinus under pressure 
Using the usual sterile precautions the base of the needle is attached to a 
two-cubic-centimetre Luer syringe containing sclerosing solution Introduc- 
ing the canula in the mouth of the sinus the sclerosing solution is injected 
under pressure and held in that position for several minutes or the canula 
IS withdrawn and pressure applied at the opening of sinus to prevent im- 
mediate leakage of the injected solution The excess fluid is then allowed 
to dram spontaneously 

As a rule there is only a temporary burning sensation but in twenty-four 
to forty-eight hours a marked inflammatory reaction occurs The inflam- 
matory reaction consists of redness, swelling and some pain There is no 
general reaction and the local one readily subsides under the regime of ^^et 
dressings Usually a single injection closes the sinus for a long time Our 
single injection cases are too recent at present to allow us to judge of their 
permanency In those wdiich recur reinjection should not be attempted until 
all inflammation has subsided and definite secretion is again pouring forth 
from the sinus The sinus is considered as closed until there is recurrence 
of drainage Reinjection is repeated until condition is permanently healed 
We are not in this preliminary report able to give the limits of the number 
of injections necessary We only can say that one or more are necessary 

Hemangiomata — Hemangiomata of the tongue, lips, face, etc, have 
always presented great difficulty to suigical intervention whether it be by 
sharp dissection, electi osurgical methods and even radiation The injection 
method by sclerosing solution has simplified their eradication When one 
excises a hemangioma of lip or tongue there is danger of marked haemorrhage 
and the cosmetic results on the local areas operated on are alw ays questionable 
In the injection treatment, however, there is no interference with the local 
healthy parts nor is there any sloughing To treat the hemangiomata of the 
hp or any other part of face the usual aseptic and antiseptic precautions are 
taken A 25-gauge needle connected with a Luer syringe (two cubic centi- 
metres) containing sclerosing solution is introduced at the base of the 
hemangioma going through healthy tissue and ending in the hemangioma 
pioper Blood at times can be aspirated but that is not necessary since the 
43 673 



VICTOR CARABBA 


needle can be leadily felt within the cavity of the hemangioma Fiom 2 
to 5 cubic centimetre scleiosmg fluid is injected and needle withdrawn 
The leason foi intioducing the needle fiom healthy tissue into the tumoi 
IS to avoid post-injection hsemoiihage and sloughing, 01 sloughing and 
hsemoirhage Immediately aftei injection the hemangioma becomes firm, 
slightly swollen, giayish in coloi and slightly tender As soon as the tender- 
ness subsides reinjection may he repeated This piocedure should not he 
repeated, however, more often than eveiy two weeks As a rule, hemangiomata 
of the tongue lequire a single injection while those of the lips and face two 
to five injections depending on sire of lesion Invariably we have been 
able to completely cause the disappearance of the lesion without any slough- 
ing, general leaction of any distoition of the area involved The patient 
may be sent home directly after injection, thus making it an office proceduie 
The action of the solution seems to he the same as in the varicose vein injec- 
tions 


Fig 7 IS a case of niultiplc heniangiomatn of tongue in a tu el% e-> ear-old girl 
Fne miniims of sclerosing solution were injected into each of the two hemangiomata 



Tig 7 —Multiple heniangionntT of tongue Tir 8 — Hcnnngionnti coniplcteh obliterated 

^\ltU n single injection No recurrence after two 
jenrs obserNatjon 

October i, 1930 The masses became hard and pink in color and completeh dis- 
appeared within one month There was no pam, no sloughing nor an\ other untoward 
sjmptoms Fig 8 shows the final result No recurrence noticed after long period 
of follow-up 


Ganglion — Ganglia have not responded to the injection treatment as well 
as the other conditions described They are treated in the same avay as 
bursitis, using, of course, the same technic and jnecautions If a ganglion 
IS uniloculai and the contents not oiganized to a gieat extent, one obtains 
brilliant results On the othei hand, the multiloculai oiganized ganglion does 
not lend itself easily to the injection treatment for obvious reasons 

External Hcemou holds — These are not usually treated by the injection 
method using the usual preparations for injecting varicose A^eins With the 
sclerosing solution, how’^ever, one can readily treat such lesions by using the 
same technic as injecting hemangiomata The importance of injecting the 
external hsemorihoid by introducing the needle from healthy tissue into 
hsemorrhoid is here stiessed As a rule there is marked swelling of the 
haemorrhoid which giadually subsides and is completely obliterated A single 
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injection usually suffices of from i to 3 cubic centimetre No general reac- 
tions are obtained Locally there is a temporary burning sensation i\hicli 
readily subsides without sloughing If injection is made directly into external 
haemorrhoid surface oozing and sloughing may occur at site of injections 

Vaginal Vances — These can be treated readily using the sclerosing solu- 
tion The veins aie injected with i to 2 cubic centimetre m one or two 
segments of the varices iieekl}^ until they disappear No sloughing or general 
symptoms occur 
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ASEPTIC END-TO-SIDE ILEOCOLOSTOMY CLAMP METHOD 

TECHNIC AND STATISTICAL DATA 

By Fred W Rankin, M D 

OF Lexington, K'v 

AND 

A Stephens Graham, M D 

or Richmond, Va 

Since the original clescnptioiP of the method under consideration there 
have been a considerable number of requests for a more detailed description 
of the technic involved and for illustrations that will more clearly depict the 
various steps in the proceduie With this in mind, and in view of the fact 
that sufficient time has elapsed since the original article to enable us to report 
on the end-results in sixty consecutive cases, both from the standpoint of post- 
operative mortality and ultimate functional results, we have been prompted 
to write the present article 

End-to-side anastomosis between the terminal ileum and the transverse 
colon in instances wheie it is desired to resect the right half of the colon either 
immediately or subsequently is in our opinion decidedly the most satisfactory 
method The greatest advantage of end-to-side anastomosis is the abdity 
thereby to sidetrack the fecal current from passing over an ulcerating surface 
It IS our belief that the necessity of a graded operation is largely dependent 
upon the amount of infection around the primary growth which not only 
renders immediate resection hazardous but gravely undermines the individual’s 
powers of resistance Reduction of this infection and rehabilitation are two 
steps which are not to be gainsaid in successful attack on right colonic lesions 
Moreover, the end-to-side anastomosis more nearly approaches the natural 
anatomical relationship of ileum to caicum 

Cannon and Murphy- and others have demonstrated by animal experi- 
mentation that lateral anastomosis is an unphysiological procedure Severing 
the circular muscle fibres in lateral anastomosis abolishes peristalsis in the 
region of the anastomosis, and the blind pouches at the ends fail to empty 
completely The stasis that tends to develop at the new juncture and the con- 
comitant attempt on the part of the normal segment of bowel proximal to this 
point to overcome the obstacle probably accounts for the upper abdominal dis- 
comfort frequently mentioned by patients in whom lateral anastomosis has 
been established Cannon and Murphy have further shown that in end-to-end 
anastomosis there is no stasis of the intestinal contents at the site of the union 
However, it has been our experience that in a majority of instances a two- 
stage procedure is desirable, either because of the geneial debility of the patient 
and associated profound anaemia, or due to inflammatory nature of the lesion, 
or to a combination of both conditions Under such circumstances it would 
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be necessaiy either to foim a lateial or an end-to-side anastomosis Moreover, 
we have found it convenient in any case fiist to establish the end-to-side 
anastomosis between the terminal ileum and the tiansverse colon and then to 
determine fiom the immediate condition of the patient if resection of the light 
segment of colon is justifiable at the first operation Not infrequently a 
patient who appealed in satisfactory condition for a single-stage maneuver at 
the commencement of the operation proved at the completion of the anastomo- 
sis of the ileum to the colon to be in a less favorable state Careful questioning 
of many patients who have borne an end-to-side anastomosis over a period of 
more than a year has failed to elicit histones of abdominal discomfort or 
piessure sensations at the site of anastomosis, frequently complained of by 
patients m whom the latei al union has been made 

In contemplating any method of anastomosis between two segments of 
bowel one must take into consideration certain important technical factois 
such as ability to accurately approximate the bowel edges, adequacy of 
blood supply, liability to ohstiuction from stiicture formation or excessive 
diaphragm, piobabihty of haemorrhage, and danger from contamination or 
subsequent leakage at the line of sutuie In our opinion, the end-to-side 
procedure (when the union is between the colon and ileum), is attended by 
fewer technical difficulties in a greater number of cases, and by less danger, 
than is the end-to-end anastomosis, notwithstanding the general impression 
that the converse is true One frequently encounters considerable disparity 
in the diameters of the ends of bowel about to be united, even after an attempt 
IS made to compensate for this difference by dividing the ileum at an angle 
Furthei compensation must be made at the expense of accurate approxima- 
tion by continually taking wider bites on the colonic side and in this manner 
produce a sort of pleating effect throughout its circumference Not only 
does this prevent accurate union but it would seem to mbance the opportunity 
for contamination and subsequent leakage at the line of suture In well over 
100 cases, which include m addition to our sixty those cases that have been 
repoited to us by othei surgeons, there has not occurred a single post-opera- 
tive hsemoirhage And m our own sixty cases there was no obstruction at 
the site of anastomosis, yet m not a single instance was an enterostomy estab- 
lished proximal to the anastomosis Infection at the site of union and subse- 
quent leakage must be extremely rare since it did not occur m our series, 
although two patients died and one revealed evidences of peritonitis In the 
latter case theie was no evidence of leakage at the anastomosis on post- 
moitem examination but the growth m the csecum was large and infected, 
with evidences of subacute perforation It is energetic palpation of such 
growths at the time of exploration that will moie often be the cause of a fatal 
peritonitis than leakage about the line of suture The good clinical results, 
we believe, beai out the experimental advantages demonstrated by one of us 
(Grabam^) in Mann’s laboiatory These animal experiments, which haie 
been previously lepoited, elicited the following results absence of post-opera- 
tive hsemoiihage, absence of leakage at the site of anastomosis, absence of 
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cncular constriction, almost complete absence of a diaphiagm within the 
lumen, and absence of diminution in the diameter of the lumen 

The theoietical objections to the clamp method of anastomosis such as 
have been recently made by Briggs and Whitakei^ cannot stand in face of 
practical results Similar objections have been fiequently raised in regard to 
the basting-stitch method of Ken,'’ but many suigeons, including ourselves, 
have convincingly demonstrated by practical application of this very satisfac- 
toiy procedure that the fear of obstruction from the infolding of too much 
tissue, 01 of hiemoiihage, need not be an}' greater than in open anastomosis 
of the intestines 

In sixty consecutive ileocolostomies in which the clamp was employed, 
there weie four operative deaths, oi a mortality rate of 6 6 per cent One of 
these who died was aged eighty-one }ears and at neciopsy a marked acites 
and bilateral pneumothoiax neie noted Another, aged fifty-seven years, died 
of peritonitis but without evidence of leakage at the line of sutuie The growth 
m this case shoned evidences of subacute peif oration Still another died of 
pneumonia The fourth to die was a patient in w'hom metastases w'ere found 
throughout the abdomen, wnth pronounced involvement of the liver It W'as 
assumed that he died of hepatic insufficiency There was no evidence of 
peiitomtis, obstruction, caidiorenal pathology oi pulmonary complications at 
necropsy All foui were opeiated on foi carcinoma of the right segment of 
the colon Foity-tw'o of the senes W'eie diagnosed carcinoma of the right 
colon, nine hyperplastic tuberculosis, four infective graniilomata, one an ir- 
leducible intussusception, tw'o faecal fistuke, one as fibioma of the caecum, and 
one as extensive adhesions In tw'o instances the opeiation w'as jierformed 
solely as a palliative pioceduie because of impending obstruction 

Tcclimc — If one can determine in ad\ance that the contemplated resection w'lll not 
be attempted at the initial operation, there is an advantage in making a left rectus incision 
which centres on the umbilicus Ihis permits subsequent entrance into the abdominal 
cavity through a right rectus incision, unhampered bj possible infection of the primarj 
wound Otherwise a right rectus incision is made m the first instance The liver and 
aortic glands are first palpated to determine the presence or absence of gross metastatic 
implants, and finallj the growth and the Ijmphatics adjacent to the containing portion of 
bowel are visualized when possible, then palpated The latter manoeuvre should be con- 
ducted with considerable circumspection and great gentleness Timiditj here is far more 
a virtue than is boldness since should an abscess be present, one maj \erj' easilj and 
unsuspectingly insert a finger into it Moreover, the spread of infection from primary 
growth throughout the peritoneal cavity by the examining hand because of the number 
and virulence of the organisms in and about the growth is an easilj demonstrated danger 

The terminal portion of the ileum about ten to fifteen centimetres from the ileociecal 
valve IS brought into the wound Ordinarily it will be found necessary to tie but a few 
of the terminal branches of the mesenteric vessels just before they enter the intestinal 
wall By avoiding the larger vascular branches and therefore disturbance to the circula- 
tion of the bowel, the technic is simplified and time is saved in that the necessity for 
removing a segment of bowel is eliminated In order to secure as large an opening in 
the intestine as is possible the special clamp is applied to the ileum at about an angle of 
45° (Fig I ) A Payr, or an> other suitable clamp, is applied distal to the first and as 
close to it as is possible and the bowel between them is divided with a cautery, the end 
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toward the Ctccum is invaginated and dropped back into the abdomen, to be remo\ed 
with the colon at subsequent resection A point is now selected on the anterior surface 
of the transverse colon, ordinanlj'^ at about the juncture of the proximal and middle 
thirds unless the growth is at the hepatic flexure, in which case a more distal point is 
chosen (Fig 2 ) Allis forceps then are applied to the colon sufficient!} far apart to 
assure an opening comparable 111 size to the diameter of the ileum and with these forceps 
elevated the selected segment of colon is fixed by the free blade of the special clamp, one 
blade of which already contains the proximal portion of ileum The elliptical piece of 
colon which protrudes above the closed blade of the clamp is removed with cautery, 
leaving the cauterized edges of the two pieces of bowel occupying positions exactly 
opposite each other (Fig 3 ) 

The clamp and the mobility of the bowel permit easy manipulation m establishing 
the anastomosis The clamp is now turned completely over making the handle point 
away from the operator so as to bring the posterior side of the bowel into view (Fig 



Fig I Fig z Fig 3 

Fig 1 — Applicition of cHmp to ileum The blood suppi) in the mesentcrj has been tied off and 
the special clamp is applied at an angle so as to obtain a isider lumen for the anastomosis The 
bowel is diMded with cautery 

Tig z — The clamp is shown being applied to a point selected on the trans\erse colon for the colonic 

end of the anastomosis 

Fig 3 — An elliptical portion of the colon is being remoied by cautery to make an opening in its lumen 
and the small bowel is shown approximated at this point 

4 ) This permits accurate approximation of the peritoneal coats of the bowel on the 
under surface of the anastomosis, because here the two arms of the bowel are m juxta- 
position A continuous suture (our preference is chromic catgut to which a curved 
needle is welded) is employed and it is tied at one end and locked at the other, the two 
ends are left long m order that the ends of the anterior suture may be tied to them after 
removal of the clamp The clamp is now turned back to its original position and starting 
with a new suture (this should be an invariable rule) the anterior line of suture is 
applied by means of a continuous Cushing stitch wdiich passes over the upper surface of 
the clamp, ties are not made at either end at this stage since to do so w'ould defeat the 
purpose of this inverting type of suture (Fig 5 ) Preparations are now’’ made for 
removing the clamp An assistant grasps one of the long ends of the posterior suture m 
order to steady the bow'cl, and as the operator w'lthdraw's the clamp, the blades of which 
have been opened slightl}, the assistant draw's his end of the anterior suture taut, thus 
commencing the process of inversion When the clamp has been completely withdrawn, 
the operator draws his end of the anterior suture taut and in this manner completes the 
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inversion The agglutination of the two ends of the bowel under the steady pressure 
keeps it intact as this manoeuvre is carried out Leakage at this stage has not occurred 
in any of our cases The two ends of the anterior suture are now tied with the corre- 
sponding end of the posterior suture Another layer of sutures, cither continuous or 
interrupted is inserted around the entire anastomosis and tags of fat and omentum are 
attached at both ends as a precaution against leakage At this stage it is well to force 
the wall of the colon ahead of the fingers until the fingers are felt to have passed through 
the anastomosis, thus to break out the agglutination which forms a diaphragm (Fig 6 ) 
Although we did not establish an enterostomy proximal to the anastomosis in any of 
our 6o cases, we are cognizant of its potential value under certain circumstances and 
believe that thorough consideration should be given to its employment in every case 
Pringle” believes that death in acute septic peritonitis is due to intestinal toxremia second- 
ary to paresis of the inflamed intestine rather than to absorption of the products of the 
suppurative inflammation of the peritoneum Handley* and others concur in this opinion 



Fic 4 — Illeocolostomy over a clamp Posterior liver of sutures imstomosing the ileum ind triiisverse 

colon Climp is turned over 

Fig s — Ileocolostomy over a clamp Anterior li>er of sutures applied (i) Posterior suture, (b) 
interior suture Insert shows the operation completed 
Fig 6 — The fingers introduced through the iiiistomosis to break up the agglutination which forms 

a diaphragm 

If this IS true, then enterostomj established at the time of operation should prove a sound 
precautionary measure as regards the probable development of peritonitis Moreover, 
enterostomy possesses the very desirable feature of lessening intra-intestmal pressure 
which might produce undue tension on the line of suture 

The abdominal wound is closed in the usual manner and without drainage We con- 
sider it important in these cases always to insert a rectal spool or rectal tube, which is 
left in place, except for cleansing, during the first seventy-two hours in order to prevent 
an increase in the intracolonic pressure 

The details of the pre-operative and post-operative care of such cases have recently 
been outlined by Rankin, Eargen and Buie® and unquestionably are highly important to 
comfortable convalescence 

SUMMARY 

(i) In cases of carcinoma of the right half of the colon, it is our feeling 
that aseptic ileocolostomy between the terminal ileum and the transverse colon 
followed by resection of the right segment at the same stage on a subsequent 
one IS the procedure of choice 
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(2) The employment of end-to-side anastomosis rather than lateial anas- 
tomosis IS uiged in this particular instance because of the very desirable feature 
which the end-to-side method passes over the lateial in sidetracking the fsecal 
current and allowing as much reduction of local mflaiiimatoi y reaction around 
the giowth as is possible Moreovei, the end-to-end anastomosis more nearly 
appioaches the natuial anatomical relationship of ileum to caecum 

(3') A technic which employs the use of a special clamp, the results of 
which have been lecoided m sixty cases, is described 111 detail 
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TRANSACTIONS 

OI THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HEED APKIE 3 , 1033 
The President, Dr John Speese, m the Chair 
Calvin M Smith, Jr , M D , Recorder 

OSTEITIS FIBROSA CYSTICA GENERALIZATA 

Dr George M Dorrance repoited the case of a woman, aged forty-six, 
first seen m May, 1931, complaining of pam m the right upper jaw, which 
she stated began a year previous The pam vas distributed to the region of 
the first right upper molar Some discomfort was also experienced in he 
pre-molar area on the upper left jaw At that time the upper right molar 
and upper left pre-molar were extracted Immediately following this extrac- 
tion the right superior alveolar process began to enlarge Ele\en months 
later the soft tissues of the right side of the face up to the nose became 
slightly swollen At this time, pain commenced m the right ear and right 
side of the neck, dull inteimittent headache was also noticed There had 
been no history of pain anywhere else m the body No fiactures, hypotonia 
nausea or vomiting With the exception of a mass on the right side of the 
neck over the thyroid region which the patient had noticed for the past 
several years there were no symptoms leferable to any other part of the 
body The right side of the face w'as slightl)^ larger than the left Nasal 
septum deviated to the right A symmetrical enlargement involved the 
alveolus of the right superior maxilla extending to the side of the hard palate 
There was a diffuse, smooth swelling on the right side of the neck The 
rest of the physical examination w'as essentially negative 

X-ray examination of the teeth and alveolar margin revealed a definite 
erosion of the upper right alveolus below' the maxillaiy antrum, involving an 
area of three centimetres in length and tw'O centimetres in depth hetw'een 
the second molar and bicuspid This area w'as fairly w'ell circumscribed and 
contained many small bodies of the density of enamel, scattered irregularly 
throughout the area The rontgenologist stated that there w'as a mass the 
consistency of bone projecting from the right maxilla dowmward and out- 
ward, one centimetre m diameter, outline of wdiich is regular The skull — 
the anteroposterior view' here show'ed little change The lateral view' show'ed 
an area m the right fronto-parietal region of decreased density, rather sharply 
outlined, w'hich stereoscopically appeared to be destruction of the inner table 
This measured seven centimetres horizontal!)' and nine centimetres obliquely 
X-ray studies of the entire bony skeleton revealed only a peculiar rounded 
shadow of inci eased density in the lower third of the left femur Blood 
calcium on successive days w'as 1095 and iioi milligrams per 100 cubic 
centimetres of blood 

Operation June 5, 1931, the alveolar margin and tumoi w'ere excised 
Pathological Rcpoit — Osteitis fibrosa cystica 

The patient improved, but by December the lesion had not completely 
healed, the anterior part of the scar being reddened and a sequestrum being 
disclosed X-ray revealed a similar appearance to that pieviously described 
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A second opeiation was performed April 4, 1932, when the alveolar margin 
was removed up to the canine tooth The bone was curetted as long as soft 
spongy material could be removed, leaving a smooth solid surface The 
pathologist again pronounced the condition to be osteitis fibrosa cystica On 
July 6, a small reddened area on the lateral aspect of the right upper jaw 
was evident The patient complained of some soreness In view of the fact 
that there were areas of decalcification m various bones, it was suggested 
that the tumor m the neck be removed to determine whether it was thyroid 
or parathyroid Therefore, July 7, a colloid cystic mass, the size of a small 
peach, was enucleated Search for a parathyroid adenoma or enlargement ^vas 
unavailing The pathological diagnosis was colloid goitre 

September 13, 1932, X-ray studies revealed some remaining calcium 
deposit about the lesion on the right side but no spread Up to February, 
1933, the patient felt perfectly well, but a check-up on the blood calcium 
revealed that it was 19 2 milligrams per 100 cubic centimetres and the 
blood phosphorus 2 i milligrams per 100 cubic centimetres of blood It was 
decided to give X-ray therapy over the parathyroid area After six weeks 
the blood calcium dropped to 12 01 milligrams per 100 cubic centimetres of 
blood X-ray studies at the present time show the alveolar maigin to have 
been removed Skull — There is an increase m the original process in the 
fronto-parietal region m all directions by two centimetres Theie is no 
X-ray evidence of any other bony lesion except the left femur, the exact 
nature of which is undetermined and in which there has been no increase m 
size The patient is being maintained under observation and further studies 
will be made 

Dr Deforest P Willard said, regarding a similar case in which the 
calcium was rather high and the blood phosphorus low, that with a high- 
phosphorus diet containing considerable viosterol, the patient’s condition 
greatly improved The X-ray pictures during the last month showed a great 
deal of recalcification without any parathyroid or thyroid treatment There 
has also been a large improvement m the decalcified area of the skull 

ALCOHOLIC INJECTION OF GASSERIAN GANGLION FOR 

TIC DOULOUREUX 

Dr George M Dorrance reported the case of a man, aged thirty-two, 
who thirteen years ago had four abscessed teeth in the right inferior maxilla 
The second molar was extracted at that time Following this extraction he 
continued to have pain and subsequent X-ray films showed a number of 
abscesses Then all the abscessed teeth on the right side of the jaw were 
extracted This was followed by osteomyelitis Two months following this 
extraction the pain was very severe Although a chlorazene mouth w'ash was 
instituted, his condition did not improve Some time later a solution of 
potassium permanganate to his gums w^as substituted, under w^hich treat- 
ment the gums healed and he had no further pain for about three years 

In 1923, he developed exquisite pain m the right low^er jaw'^ In Decem- 
ber of that year he w^ent to the Evans Institute for treatment and they 
referred him to the Neurological Clinic at the University of Pennsylvania 
Hospital He was admitted to the hospital where he remained for four 
weeks During this time the pain w^as so severe that he w^as given hypo- 
dermic injections which he thinks w'ere morphine At this time, he states, 
Doctor Frazier injected his nerve with alcohol This is taken to mean the 
nerve at the foramen ovale He had relief from pain for four }ears after 
this injection 
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In 1927, he again began to have pain for which he consulted an osteopath, 
who undei chlorofoim anaesthesia treated his “ceivical and thoiacic nerve 
legions” He had a number of treatments which gave complete relief for 
a long time Four yeais ago he developed a right-sided tic douloureux 
principally 111 the thud division An attempt to inject the nerve did not 
obtain any relief The surgeon then trephined the mandible and avulsed the 
inferior dental nerve Following this the patient had marked lehef for a 
year, at the end of which time the entire inferior dental canal was opened up 
At the angle of the mandible were found the root of a tooth and a small 
neuioma Following this the patient had complete relief until September, 
1932, when the pain recuired principally in the tongue and over the anterior 
part of the eai 

When first seen by the reporter, he had typical symptoms of right-sided 
tic doulouieux pimcipally 111 the third division 

On October 15, 1932, by the Hartel method. Doctor Dorrance injected 
the ganglion and obtained anaesthesia ovei the entire distribution of the fifth 
nerve He now has anaesthesia over all three branches He has had no 
difficulty with the cornea noi any return of pain 

The reporter agieed with W Harris, of London, that the results of the 
ganglionic injection are so satisfactory as to justify its use in tic douloureux, 
and for pain in malignant disease He even goes so far as to say no case 
should be operated upon that can be injected 

Dr Charles F Nassau said that although Doctor Dorrance was prob- 
ably right in his individual case, unfoitunately it is not true that injection of 
the gasserian ganglion with alcohol is without danger There have been 
a numbei of accidents Even in the hands of very good men, loss of vision 
has occurred These injections almost always have to be repeated Why not 
give the patient the benefit of peimanent cure by operation^ However, as 
Professor Kocher said 111 speaking of cholelithiasis, “Gall-stones first of all 
belong to the patient and then to the surgeon,” but they are the patient’s to 
keep if he so chooses The speaker believed that such patients should be 
lef erred to that brain surgeon whose woik shows the most perfect post- 
operative results It IS not an operation to be attempted by the general 
suigeon 

Doctor Dorrance said that when he first began injecting the second or 
third division of the fifth nerve outside the skull, he heard the same objec- 
tions as Doctor Nassau now made The men who made these objections are 
now injecting the neives Theie are a large number of patients who refuse 
to have the major operation This was one, the speakei has had about fif- 
teen others The patients have been sent to him because they refused to 
have the major operation and none of the terrible consequences which Doctor 
Nassau mentions has occurred We ought to be able to inject a certain 
number of these ganglia Dandy approaches the division of the root of the 
fifth nerve in one way, Frazier 111 another and Cushing still divides the 
entire root Surely in certain cases of malignancy injection is the method 
of choice and the results have been satisfactory In cases of tic doulouieux, 
if the surgeon were as skilled m injecting the ganglion as in jieifoiming the 
operation, there would be many more injections 
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MELANOTIC SARCOMA OF SMALL INTESTINE 

Dr Eldridge L Eliason reported the case of a woman, sixt3’-h\ o } ears 
of age, who was admitted to the Medical Ward of the Hospital of the Uni- 
versity of Penns3dvania August 6, 1932 For se\en months prior to admis- 
sion she had been suffering from pain in the mid-abdomen The pain vas 



Fig I Fig 2 

Fig I — Melanotic sarcoma remo\ed from inner aspect of left thigh October 27, 1930, two ^ears prior 

to resection of pohpi Magnified fift\-se\en times 
Fig 2 — ^Jejunal pohp Melanotic sarcoma Low power magnification 

sharp, continuous and had been increasing in severit) Vomiting occurred 
two days prior to admission, although much of the food consumed had been 
retained There had been a gradual loss of weight, from 150 to 120 pounds 



Fig 3 Fig 4 

Fig 3 — Tejunal pohp Melanotic sarcoma Magnified fiftj ceien times 
Fig 4 — ^lesenteric metastasis Low power magnification 


Fne months prior to admission IMarch, 1932, the patient had been thor- 
oughl} studied at Mt Smai Hospital, at m Inch time the abo\ e complaints had 
been of rather brief duration The patient had had a tumor remo\ed from 
the upper and inner aspect of her left thigh October 27, 1930 (Figs i, 2 
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3 and 4 ) The tumor had then been present for a year It was found to be 
easily movable beneath the skin, unattached to the skin or underlying struc- 
tures Section of the tumoi showed it to be a melanoma The patient was 
an eldeily Armenian woman, unable to understand or speak English Her 
skin was dark She was suffering from severe abdominal pain There was 
decided evidence of emaciation 

The abdomen was scaphoid, Avith relaxed, loose, striated skin There 
were no scars Slight fullness below the ensiform suggested an epigastric 
mass Peristalsis was not visible, and barely audible The presence of an 
epigastric mass was not confirmed by palpation There was epigastric ten- 
derness, the site of the abdominal pain Ihere was no muscular resist- 
ance No fluid was demonstrable There was a flat, pigmented mole on the 
external aspect of the light leg A scar in the left groin marked the site of 
previous tumor excision The lemaindei of the pltysical examination was 
without importance 

Laho)atoiy Data — Complete blood counts, urine, blood Wassermann, Van 
den Bergh, blood sugar, and fractional gastric analysis after test meal, all 
disclosed findings within normal limits Graham-Cole gall-bladder studies 
disclosed a non-functioning gall-bladder Chest X-ray showed an ad\anced 
fibrosis of both upper lobes evidentl}' due to tuberculosis Stools examined 
after meat-free diet lepeatedl) showed the presence of occult blood 

Gastro-intestinal X-ray senes show'ed a deformed duodenal cap, there 
was some defoimity m the second poition, w'lth stasis due to some obstacle 
The duodenal loop w'as wnde, possibly due to a panel eatic lesion There w'as 
small intestinal stasis throughout due to peritoneal irritation, such as meta&- 
tases from malignancy 

The oesophagus, stomach and colon were negative 

Opeiatwtt — Undei ether anresthesia, the abdomen w^as explored through 
an uppei mid-hne (hnea alba) incision ^Yhen the first portion of the 
jejunum was examined, several tumors w'ere palpable within its lumen The 
mobility of these w^alnut-sized tumors w'lthin the lumen of the gut suggested 
a polyposis Within the proximal thiee 01 four feet of the jejunum about 
five or SIX of these tumors w^ere encountered Tw'o w'ere found to have pro- 
duced a puckeimg of the serosal surface of the gut, through comjilete, 
though subserous, involvement of the gut w^all At one point, a partial 
intussusception had occurred 

Examination of the mesentery of this loop of jejunum revealed a nodule 
near the loot of the mesentery, the size of a w^alnut, the pigmentation of 
which suggested a melanotic sarcoma This tumor did not appear to be a 
lymph-gland, nor were there other Ij'mphatic glands 111 the immediate 
neighborhood 

Because of the extensive involvement of the small gut m a patient of 
advanced years, a simple procedure w'as elected for the relief of obstruction 
A lateral anastomosis was pei formed, uniting the jejunum proximal to the 
first tumor, to the ileum beyond the level of the last tumor The anastomosis 
was so planned that two of the polyps w'ere removed by simple ligation of 
their bases (Fig 5 ) The small tuinor in the mesentery was enucleated 
The patient made an uneventful convalescence and w^as discharged Septem- 
ber 13, 1932, nineteen days after operation Gross and paraffin sections of 
the two polypi and the tumor of the mesentery disclosed them to be melanotic 
sarcomata 

Through the couitesy of the Mt Sinai Hospital and Dr Moses Behrend, 
sections of the tumor removed from the left thigh were made available for 
comparison with those of the polypi and mesenteric tumor They appeared 
to be the same 
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Pollozv-Hp Repoits — In Felnuaiy of 1933, appioxunatey seven months 
aftei operation, the patient was ambulatory, with a complaint of constipation 
Tumefactions weie palpable within the abdomen She had completed rather 
extensive X-iay therapy She was visited lecently (Maich 28 1933) and 
found to be bediidden, with abdominal pain, obstipation and vomiting 

The leporter added that saicoma of the small intestine is a clinical cm 10s- 
ity The literatuie is replete with numeious papeis on tumois of the small 
intestine, few of which lecoid melanotic saicoma Libman,^^ m 1900, col- 
lected foity-two cases of saicoma of the small bowel, and called attention to 
Tieves’““ case leported in 1899, a melanotic saicoma of the ileum, with infil- 
tration of the inguinal glands 

Douglas,’' m 1912, leviewed the liteiatuie on saicomata of the small mtes- 



Tig s — 1 and 2 aie the poljpi renioxed ftom the jejunum 3 is the mesenteuc tumor 


tine and called attention to foity-nme cases, one his own No melanotic 
saicomata weie lecoided Ciowther,'' in 1913, collected a senes of 170 cases 
of sarcomata of the intestines, of which the majoiity weie of the lound-cell, 
lymphosarcoma 01 spmdle-cell type Five melanosai comas were observed 
Speese,^'’ 111 1914, collected loi instances of saicomata in the small intestine, 
in nniety-nme of which the type was iccoided One melanotic saicoma was 
obseived Chaliei and Bonnet'* compiled 100 cases of piiinaiy melanomata 
of the lectum, and commented that geneiahzed metastases in the intestinal 
tiact was obseived only thiee times, and then only at neciopsy 

Haggaid^** quoted a series of 21,000 autopsies, in which sarcomata 
occuried but three times in the small intestine Goldstein,'* in a comprehen- 
sive leview of the liteiatuie up to 1921, collected 130 cases of supposed 
piimaiy saicomata of the small intestine A case of melanotic sarcoma 
lepoited by ^Yllner-■* was mentioned 
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Raifoid^'^ recently leviewed the niatenal of the Johns Hopkins Hospital, 
consisting of 11,500 autopsies, and 45,000 specimens from the department 
of suigical pathology, and collected but eighty-eight tumors of the small 
intestine Malignant tumois of the small intestine compiised 49 per cent of 
all the gastio-intestmal tumois Eighteen and one-tenth pei cent of the 
eighty-eight tumois of the small bowel weie carcinomata, wdiile 23 per cent 
lecorded two cases of lymphosaieoma of the ileum Melanotie sarcoma \vas 
not mentioned 

Cave,^ concuriently, collected fifteen cases of tumors of the small intes- 
tine trom the lecoids of the Roosevelt Hospital m New Yoik City, and 
recoided two cases of lymphosaieoma of the ileum IN'Ielanotic sarcoma w'as 
not obsei ved 

Mon and WalkeH^ leported thiee cases of saicoma of the small intestine, 
and, fiom a revieiv of about 200 cases m the hteiature to date, noted that 
histologically the lound-cell sarcoma, lymphosarcoma and the spindle-cell 
saicoma occuired with about equal frequency, while tbeie was an example 
of almost every soit of saicoma on lecoid They concluded that essentially 
thiee types of tuinoi growth occuned The first type tuinoi arose from the 
mucosal surface, and piojected into the lumen of the gut as a polypoid mass 
The second involved the bowel ^vall as an extensive tubular ot cuff-like 
infiltiation The thud type dangled fiom the peritoneal surface of the bowel 
as a pedunculated mass 

The above case is of unusual inteiest, foi it lepiesents an example of the 
hist type tuinoi, and was proven to be a melanotic sarcoma 

Nine additional cases of melanotic sarcoma of the small intestine have 
been collected, exclusive of the single cases lepoited by Tieves-- and 
Wilner 


(1) Vander Veei and Kelleit^® — Female, aged fifty Seven months 
pi 101 to her death she had coughed up a piece of tissue wdnch w'as found to 
be possibly saicomatous She had suflfered from abdominal distiess foi 
foui w^eeks, following which laparotomy revealed an intussusception, the 
1 eduction of wdnch revealed a tumor mass which filled the entiie lumen of 
the bow^el The section of the ileum beaimg the tumor w^as lesected Recov- 
ery was tedious She died six months later from wdiat appeared to be an 
extension of the growth m the lungs No autopsy 

Examination of the specimen disclosed a polypoid tumor mass piojecting 
into the lumen of the bow^el from the mesenteric border The tumor w^as 
flat, iriegulaily ciicular, black in color and rather firm The surface w^as 
rathei smooth, uneven, grayish-black and covered with mucus The cut 
surface was deep black, smooth and structureless The grow'th appeared to 
involve the muscle coats, but did not extend to the serosa Section proved 
the tumor to be a melanotic sarcoma 

(2) Thomsen-^ (reported by Vandei Veer and Kellert) repoited a case 
of very extensive metastases to the small intestine secondary to a melanotic 
sarcoma of the big toe 

(3) Rolleston^' (reported by Vandei Veer and Kellert) noted the pres- 
ence of numeious polypoid tumors 111 the small intestines, secondary to a 
grow'th m the light eye They w'eie small and resembled mucous polypi 
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The giowths appeared to start in the mucous membiane, the laiger ones 
occupying the mucous and submucous coats In this case there were metas- 
tases to all the abdominal oigans and the bones The liver weighed sixteen 
pounds Microscopically, the tuniois were spmdle-cell sarcomata 

(4) Cox and Sloan — Male, aged fifty-four Necropsy disclosed a tumor 
mass situated about thirty centimeties below the pyloric oiifice, and exten- 
sively infiltiatmg the serosa with pigmented tissue for a distance of twent} 
centimeties Theie was no obstruction The bowel wall was diffusely thick- 
ened with the tumor tissue The mucosa was densely infiltrated, and foi a 
distance of eight centimetres was completely replaced by tumor tissue, sho%\ - 
ing slight ulceration Theie were a few distinct tumoi nodules in the mucosa 
outside this central area of dense infiltration The lymphatics weie all 
involved The mucosa of the small intestine showed occasional small pig- 
mented spots, the largest of which were ulcerated Fifty centimetres below 
the mam mass, one ulcerated nodule of the mucosa was two centimetres 
111 diameter 

It was assumed that the tumor mass arose in the jejunum, with infiltra- 
tion of the adjacent lymphatics and mesenteric lymphatic nodes , extensive 
secondary involvement of the hvei, gastiic and intestinal mucosa, pleuia, 
peribronchial lymph-nodes, heart muscle, hi am and the left lung, posterior 
lobe of the hypophysis ceiebri and infundibulum, the peritoneum, vesical 
mucosa, dm a, peiicaidium, the skull, with slight infiltration of the pancreas, 
penpancreatic and hepatic lymph-nodes, with occasional metastases 111 the 
kidneys, with but one small subcutaneous metastases 

(5) Saphir — Male, aged fifty A melanotic saicoma had been lemoved 
from the region of the right nipple two yeais piior to death Autopsy 
levealed a fungating mass in the pioximal jejunum, situated opposite the 
mesenteric attachment and occupying almost the entiie intestinal lumen The 
tumor was of soft consistency, dark giay, showing a laige amount of black 
pigment The surface was ulcerated The tumor involved the mucosa, 
submucosa and musculaiis Two smaller tumoi s m the ileum were of a 
similai nature Secondary metastases weie obseived 111 the lymphatics, hvei 
and the brain 

(6) MaxwelM^ — Male, aged fifty-two Thiee yeais piioi to admission 
the patient had a mole lemoved fiom the nght aim Aftei six weeks of 
abdominal distress, laparotomy levealed a tumoi m the ileum, which was 
lesected On section the tumor was found to be fungating into the lumen of 
the gut The sui face was ulcerated It did not invade the peritoneum Sec- 
tion showed it to be a malignant melanoma 

Two months latei the patient was again opeiated upon and found to 
have an intussusception in the ileum, appaiently the lesult of a pedunculated 
tumoi, which was lemoved Its character was exactly similai to the tumor 
pi eviously obsei ved 

(7) Robb — Woman, aged twenty-three Thiee yeais pi 101 to hei 
death a tumoi had been lemoved from the left gioin, which was well encap- 
sulated On section it w^as black and micioscopically jDioven to be a mela- 
noma Theie w^as a melanotic mole on the calf of the leg Sixteen months 
prioi to death, abdominal distiess made its appeal ance, and a tumoi mass 
became palpable Laparotomy and neciopsy showed the wdiole ciicnmfei- 
ence of the w^all of the second and thud paits of the duodenum to be occu- 
pied by a melanoma The lumen w^as enlarged and lined by the neciotic 
surface of the tumoi At no point did the giowTh penetrate the peritoneal 
coat of the duodenum Its uppei and low’^ei limits weie heaped up and 
shaiply defined No other metastases were found 
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(8) Robb — Male, aged sixty He had a pigmented mole removed 
from bebmd tbe right eai ten yeais prior to admission Nine years pre- 
viously a laige mass of glands had been removed from tbe light side of the 
neck He was admitted with vague abdominal complaints, and examination 
disclosed an oiange-sized mass m the abdomen At opeiation the mass was 
found to occupy the jejunum, sixteen inches fiom the duodenojejunal flexure 
No metastases weie discoveied in the mesenteric lymph-glands or liver The 
patient died sixteen days aftei resection Autopsy was not pei nutted 

Examination of the specimen showed the jejunum to be involved by a 
pigmented growth occupying the whole ciicumfeicnce of the wall of the gut 
The lumen was enlaiged and lined by the surface of the growth, which at no 
point penetrated the peiitoneal coat Micioscopically, the tumoi nas a 
melanoma 

(g) Lund — Male, aged fifty The patient had suffeied abdominal 
distress foi about six weeks There A\as a maiked loss of weight Lapa- 
rotomy revealed two intussusceptions due to two tumoi s which on section 
were found to be melanomata on the mucosal surface of the gut There 
was noted a soft tumoi overlying the pancreas, letiopentoneal, which sug- 
gested the pi iinarj' source The skin and eyes w ere gi ossly negative 

Lund cited a second case, the neciopsy of which show’^ed wndespiead 
melanotic saicomata, wnth none, how'evci, wnthin the lumen of tbe gut Tbe 
pnmarjr soince had been in an eye, wdueb bad been enucleated eight yeais 
prioi to death 

Daw'son,® m an extensive tieatise entitled “The Melanomata “ most thoi- 
oughly discussed the moipholog)' and histogenesis of these pigmented tumors 
Ewing® believed that the melanomata aiose fiom the mesoblastic chroinato- 
phoies, fiom epithelial cells wdiich had taken on pigment function They 
may exhibit caicmomatous and saieomatous structuies, or both The pri- 
mary tumoi is usually in the skin, the ehoioid, ms, conjunctiva, pia mater, 
aiachnoid, lectuni and less frequently other oigans Cooke® investigated the 
primaiy lesions in fifty-thiee cases of malignant melanomata and found that 
m over 50 per cent of tbe cases the skin w'as the fiist oftendei Interestingly 
enough, but one case w^as listed as being piimaiy m tbe jejunum 

SaphiA® believed that one should legaid with susjiicion a repoit of pri- 
maiy melanotic saicoma of the small intestine LuikL® quoted Mallory wdio 
stated that he had never seen a melanotic saicoma of the small intestine, 
except those secondaiy to tumoi s of the skin or of the lectum 

It w'ould appear that the case 1 eported by Cox and Sloan"* might possibly 
be primaiy 111 tbe gut, but it is to be lecalled that, at neciojisy, tbeie w'as 
a small subcutaneous metastasis The tumor lemoved piimarily m oui owm 
case was’ subcutaneous 

The symptomatology and diagnosis of the small intestinal tumoi s have 
been thoroughly covered m the extensn’e j^apeis of Sjieese,*'* Mon and 
Walkei,*"* Struthers,®® and most recently by Cave ^ 

Lund’- demonstrated bj’^ the X-ray a small intestinal stasis in his recoided 
tumoi It was this finding that led to the suspicion of small intestinal 
metastases in our own case 
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CONGENITAL NON-PARASITIC CYST OF THE LIVER 

Dr Eldridge L Eliason reported the case of a female child, aged thiee 
yeais and nine months, who was admitted to the Hospital of the Univeisity 
of Pennsylvania, December ii, 1932, on account of a lump m the light side 
of the abdomen (Fig 6 ) 

The child had been perfectly well until she developed a mild pyelitis foui 
weeks pi 101 to admission Examination by her physician had levealed a 
tumoi mass m the right upper quadrant The child had been examined fre- 
quently during hei fiist year and her physician was positive that, dm mg that 
time, theie was no abdominal tumor piesent, at least to palpation She 
lecovered fiom the pyelitis, but during the four weeks pieceding admission 
there seemed to be a slight mciease in the size of the mass, and there was an 
occasional complaint of abdominal pain, though not seveie Except foi pus 
m the urine, theie had been no ui mary-tract symptoms There was no jaun- 
dice, nor weie theie clay-colored or taiiy stools Past medical and famil) 
histoiy appeared to be of no impoitance She was a well-developed, well- 
nourished child over thiee yeais of age, aleit, intelligent and unusually 
cooperative The abdomen contained a tumoi mass which occupied the 
gieatei pait of the right upper quadiant It was smooth, insensitive lubbcry 
in consistence, and without evidence of demonstrable fluctuation The Iner, 
spleen and kidneys weie not palpable 
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Graham-Cole gall-bladder studies did not show any of the dye in the 
gall-bladder, which on this evidence was concluded to be non-functioning 
(Fig 7 ) None of the films showed a gall-bladder shadow' wdiich w'ould have 
been due to the dye, although there wms an ample amount of dye in the intes- 
tinal tract On the right side there w'ere three definite shadows One was 
evidently the kidney, the othei one the liver, and the third, unidentified, was 
thought possibly to be a large gall-bladder (Fig 8 ) 

The intravenous uiogram show'ed the kidney jielves, cahees and ureters 



lie 6 — RontgenogrTm sliowing intestinal stasis and probable filbng 

defects 


to be distinctly visible in the fifteen-minute examination, on wdiich evidence 
the kidneys w'ere considered to be sepaiale from the tumoi mass 

The pie-opeiative diagnosis was massive hydrops of the gall-bladder, 
due to a congenital defect m the duct 

The abdomen w'as explored under ethei ana-sthesia Decembei I2, 1932 
A large cystic mass was exposed and found to occupy the under surface of 
the liver, extending upw'ard betw'een the two lobes m the region of the 
central fissure (Fig 9 ) The cyst Avas thin-w'alled and about the size of 
a grape-fruit On rotation of the cyst and In'er upw'ard, the normal, blue, 
thin-walled gall-bladder could be seen to its outer side The cystic and 
common ducts were plainly visible The cyst w'as first evacuated and found 
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to contain about 400 to 450 cubic centimetres of clear, ^\ater\ fluid The 
sac was then freel} opened and found to be lined with w hat appeared to be 
a pale epithelium A cleaAage plane was made out between the lining and 
the outer coat or capsule The entire c}st w^as enucleated from its capsule, 
following wdiich the outer coat was closed at the neck, about a soft cigarette 
dram (Fig 10 ) 

Convalescence was uneventful, with the exception of a persistence of the 
pyelitis The dram was removed nine da3s following operation, and on the 



Tig 7 — First rontgenogram taken after absorption of the d\e for 
the Graham Cole gall bladder stiid-v Arrows point to the outlines of 
the c\ St 


eleventh post-opei atu e day the child was discharged m good condition The 
wound had closed completel} Four months after operation she has gained 
five pounds in w eight and is w ithout complaint 

The fluid from the c\st was carefulh examined The specific gra\itt was 10095 
The pH was 50 plus There were a few fat droplets present, with no fatt> acid 
crystals A few' cholesterol crystals were present There was no hamiatoidin Fibrin, 
white blood-cells and bile pigment were absent There were but few red blood-cells 
(probabh a result ot e\acuation) The albumen content was 494 milligrams per cent, 
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while the sugar content was 78 niilhgrinis per cent A smear and stained specimen 
failed to show bacteria or ova 

Labo)ato)y Data — Red blood-cell count 4,300,000 per cubic millimetre, with 
a hremoglobin of 74 per cent The white blood-cell count was 6,600, with a differential 
count of seventj-si'^ neutrophiles, nineteen Ijmphocjtes, three large mononuclears, 
two eosinophiles and six basophilcs The urine w'as ncgatne except for the presence 
of a few pus-cells The faces showed the presence of bile, but no occult blood 

A paraffin section of the cyst wall showed an inner lajer comprising about tw'o- 
thirds of the thickness of the section, consisting of hjalinized connective tissue It 



Tia 


8 — Non pinsitic liver cjst, rehtive position 


in interopostcnor nnd sifcitfil views 



Fig 9 — The enucleited cjst filled with cotton, complied to a rubber balloon filled with 400— 
450 cubic centimetres of iir, to demonstnte the actual size of the cjst 


appeared that in some areas the inner surface w'as lined with flattened cells, not unlike 
endothelia The outer third of the wall was composed of a matrix of fibrous tissue 
in w'hich were seen scattered groups of liver cells, an occasional bile capillary and 
numerous blood vessels Lymphoid cells W'ere scattered through this tissue layer 

The speaker added that Ackman and Rhea^ have recently reported a suc- 
cessful opeiation foi what appeared to be a congenital (non-parasitic) cyst 
of the liver They referred to the work of Muto and Hanzawa,® who had 
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collected the leports of seventy-five similarly operated cases, sixty-five of 
which had been lecorded since 1900 A few isolated lepoits of similar cases 
have appealed m the liteiature since that time 

The above case is of unusual interest, as were the others reported, because 
of the speculation as to pi e-operative diagnosis, and probable oiigin of 
the cyst 

In the papers of McGlannan,- and Ackman and Rhea,^ the following 
interesting points aie woithy of note Most of the solitaiy cysts are found 
glowing from the under surface of the liver, extending to the anteiioi border 
of the hvei in the region of the gall-bladdei 



Fig 10 — C>st will nngnified loo times 

The condition is moie common in females, the piopoition of incidence 
between sexes being about 4 to i Most of the patients are between fort}'' 
and sixty yeais of age 

Clinically, a positive diagnosis is difficult because the solitar}^ cysts of the 
hvei had no signs 01 symptoms sufficiently chaiacteiistic to make a pre- 
opeiative diagnosis ceitain The common diagnoses veie chionic chole- 
cystitis, hydionephiosis, mesenteiic cyst, o^allan cyst and tuberculous peri- 
tonitis In the lecoided case the pie-opeiatne diagnosis was “piobably 
enoimous hydiops of the gall-bladdei ” A diagnosis of hvei c}st vas not 
entei tamed The gall-bladdei function was undoubtedh inteifercd with b} 
the cyst, although a follow'-up Graham-Cole stud}'- has not been made 

Ackman and Rhea point out that in general the effect of the non-parasitic 
cysts on the condition of the patient depends upon the extent of functional 
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derangement produced m the livei and the oigans about the cyst as a result 
of pressure 

Considerable divergence of opinion exists among writers on this subject 
as to the oiigm of these non-parasitic cysts In all probability the majority 
are of congenital origin, such as lymphatic cj^sts, blood-vessel cysts, ciliated 
epithelial cysts, cystic degeneration of the liver and kidneys, bile-duct reten- 
tion cysts and teiatomata The acquired type would compiise the degenera- 
tion cysts, cystadcnomata and bile-duct cysts associated with acquired cir- 
rhosis of the liver 

McGlannan favored the oiigin of the single cysts from alieirant bile-ducLs 
or cystic adenomata developed from the same source Due to the accumula- 
tion of the secretion under varying degrees of tension, the lining and secret- 
ing cells became impeifect and their secietion was not likely to be true bile 
He pointed thus to the impiacticability of determining the exact origin of 
these large solitary c^sts by a stud\ of the structure of the wall or the chem- 
ical composition of the contents 
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BISECTION OF THE ISTHMUS IN THE PERFORMANCE 
OF THYROIDECTOMY 

Dr Julian Johnson, by invitation, lemaiked that as in all matters of 
taste, so in matters of technic, every one has his preferences Sometimes 
the latter are the result of habit, sometimes of an intelligent effort to acquire 
the best It is sui prising hoev m little ccays there aie so many vaiiations in 
the performance of a thyroidectomy 

In the past at the thyroid clinic of the Univeisit) Hospital, m the mobili- 
zation of the gland the initial step was taken at the superior pole of the right 
lobe, the lateral aspects and the infeiior pole cvere then liberated and lastly 
the isthmus was bisected For the past tevo yeais these steps hac'e been 
reversed so that now Doctoi Fraziei, as his initial step, bisects the isthmus 
in sections from belocv upevard While this procedure has been described by 
Crile,^ eve feel that it has not received the recognition and use cchich it 
deserves Richter^ also has advocated bisection of the isthmus but following 
the liberation of the superior poles It has been our experience that if the 
isthmus is bisected as the initial step, the libeiation of the superior poles is 
made much moie simple The pioceduie leqiures no special instiument or 
clamp With a stock hiemostat the isthmus is separated (Fig iij section by 
section fiom the trachea, grasped on eithei side with Kocher haimostats and 
the intervening tissue divided (Fig 12 ) This is repeated until the isthmus 
is bisected Sometimes it may be difficult to distinguish the lobe from an 
enlarged isthmus, but a large branch of the inferior thyroid vein approaching 
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Fig II — (Left ) The hsemostat grasping the diMtled branch of the inferior th\roid \ein, the guide 
to position of the trachea The fellow \ein to the leit is undivided {Right ) The initial step in the 
e\posure of the trachea with a stock h'emostat 



hiG 12 — (left) Tir^-t “section I'^thnius 'cinrated from trachea and Kocher applied (Ri'il I ) Tv o 
Kochcr clamps applied to the first section of the isthmus with division of sane 
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the lobe on one oi the othei side of the trachea selves as a useful guide 
When the isthmus has been bisected, the tissue intei veiling between the 
trachea and the superior pole which usually includes the pyramidal lobe is 
divided (Fig 13 ) 

This method of attack has simplified the performance of the operation to 
an extiaoidinaiy degiee, it simplifies the exposure of both the superior and 
the inferior poles and latex the resection of each lobe Once we believed the 
exposuie of the trachea predisposed to a tracheitis, to mucous collections and 
to coughs We aie now convinced that this deserves no consideration 



Tig 13 — DiMsion of isthmus continued section b> section Onl> 
sninU portion rennins 


There are conditions in which this preliminary exposure of the tiachea 
by bisecting the isthmus is not piactical This is notably so m large asym- 
metiical adenomatous masses with substeinal extension and maiked displace- 
ment of the tiachea The trachea is so fai below the suiface and often so 
displaced to one side 01 the other that its exposuie as the initial step of the 
operation is not feasible Under these circumstances it is our practise to 
begin the exposure at the supei 101 pole, gradually to displace the mass down- 
wards and mesialwaids, following as oui anatomical guide the sheath of the 
carotid vessels until the substernal extension has been disengaged 

In a large majoiity of the operations m this clinic the ribbon muscles aie 
bisected on one side To this there aie many advantages, especially if one 
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recognizes the importance of a dissection of the superioi pole into its com- 
ponent structures 

We discontinue the gas anaesthesia as soon as the A^essels of the superioi 
pole have been tied and at the same time the head is elevated somewhat from 
its hyperextended position Both steps are taken foi the protection of the 
recurrent laryngeal nerve Elevating the head restores to more iieai ly noi mal 
the relation of the trachea, the inferior pole and the nei\e When the anaes- 
thesia IS discontinued consciousness is soon lestored and the patient vill talk 
01 cough on command 

In the next step, mobilization of the infenoi pole (which in its confoima- 
tion IS really not a pole as one may speak of the superioi pole), the patient 
IS asked to count or cough to give assuiance that the recuiicnt laungeal 
neive is intact We once believed that this assistance oi piecaution could he 
disregaided by the experienced operator We have changed oui minds, and 
now believe that the moie expeiience the opeiator has had the moie piecau- 
tions he welcomes 

In this clinic veiy much moie attention is paid to haemostasis now than 
in the past and with this we have noticed a much lower peicentage of wound 
complications The electro coagulating unit is used foi contiol of all minoi 
souices of haemoiihage Thus much time is saved, much less hgatuie 
material buried in the wound and a much “diier” wound is the result 

The longei and the wider our experience in goitie suigeiy, the moie 
attention we are paying to minutiae of technic, to the niceties of neat suigical 
dissections, and to the tidiness of a diy and caiefully leconstincted opcia- 
tive field 

Dr Frederick Botiie said the only question as to this type of appioach 
to thyioidectomy is the ability to control haemoiibage as satisfactoiily Not 
infiecpiently gieat difficulty is encounteied m conti oiling hremoribage at the 
junction of the lateial lobes with the tiachea The lateial appioach is vciy 
satisfactoiy as the greater pait of the blood supply has been conti oiled before 
tins aiea is leached 

Dr Charles F Nassau said that the division of the isthmus as the fiist 
step in doing paitial lobectomy has been used foi many }ears by a numbei 
of opeiatois It is not a new method but it does facilitate the remocal 
of goitie 

Dr Benjamin Lipsiiutz said that the ojieiation of th} roidectomy is 
essentially an anatomical one He has caiefully looked ovei many dissected 
thyioid glands with jiaiticulai leference to the siqienoi and inferioi laiin- 
geal neives Concerning injury to the supeiioi lanngeal ncive in the ligation 
of the superioi thyioid aiteiy, it is to be boine m mind that the dnision of 
the superioi laryngeal neive into its external and internal blanches mac occur 
at dilTeient lecels and it seems safei to ligate the superior tlnioid arterc 
close to the iippei pole of the gland oi bettei still to include a tun piece oi 
supeiioi pole in the hgatuie Similarlj', much vaiiation exists m the anatoim 
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of the inf ei 101 laiyngeal neive, it may pass behind the mfeiioi thyioid aitery, 
in fiont of it, 01 it ma}' dnode into a nuinbei of blanches, winch embrace the 
aiteiy Regarding the division of the isthmus, Richtei, of Chicago, has 
desciibed a technic of thyroidectomy that fulfills the conditions of safety and 
requires a minimum of hgatuie material He utilizes as the initial step of 
thyroidectomy ligation of both superior thyroid aiteries Guthrie, in 1926, 
wrote a papei wheiein he advised the ligation of both superioi thyroid 
aiteiies as the initial step in all intrathoracic goitres and m a numbei of the 
speaker’s cases this proceduie facilitated the mobilization of the thyroid 
gland Richter also advises the division of the isthmus as an impoitant step 
111 the opeiative technic of thyioidectomy 

SPINAL AN/ESTHESIA 

Dr John Paul North (h}' invitation) read a paper with the above title 

NATURAL FISTULAS BETY'EEN THE GALL-BLADDER AND THE COLON 

Dr Thomas A Shaliow, and, by invitation. Dr Sterling McNair, 
repoited the case of a sportaneous biliar)' fistula existing between the gall- 
bladdei and the hepatic flexuie of the transverse colon Ihe patient nas ad- 
mitted to Jeff ei son Hospital in June, 1925, when she was fifty -two years of 
age She complained of pain in the right upper quadrant of the abdomen 
in the region of the hvei and gall-bladder, but at times she had generalized 
abdominal pain She had never had typhoid fever, or other seiions illness 
except indigestion foi the past twelve years Hei present illness began m 
the middle of Novemhei, 1931 with sudden sharp abdominal pain, gen- 
eiahzed in character hut more particularly involving the right upper quadrant 
Following the onset of the pain, she vomited large quantities of bile for 
seveial days, which was followed by a model ate amount of relief Tw'o days 
after the onset of her trouble she became jaundiced The jaundice w^as 
piogiessive and, at the time of hei admission, was marked Her teinpeia- 
tuie at the time of admission w'as 1004°, pulse 108, respnations, 26, 
leucocyte count, 23,000, and she w^as in a stuporous condition 

Physical examination was essentially negative except for the abdomen 
Theie was rigidity in the right upper quadiant, associated wnth tenderness 
The iigidity w^as limited to this aiea and not associated wnth any generalized 
abdominal distuibance A diagnosis of cbolangeitis m a ur^emlc patient w^as 
made and operation not 1 ecoinmended Tbe patient died tw’o days follownng 
admission Autopsy w'as limited to the abdomen 

The hepatic flexure of colon and pait of the omentum w^eie densely 
adherent to the liver aiound the gall-bladder legion, forming a distinct mass 
The spleen w^eighed 340 grams and w'as quite adherent to surrounding 
structures The ossophagus and stomach were normal No lesion w^as ob- 
seived 111 the small intestine The ascending colon at the hepatic flexure 
was densely adherent m twm places to the fundus of the gall-bladder, causing 
a distinct kink m the colon These adhesions w^eie so dense that the}'^ had 
to be sepal ated wnth a knife At the site of the adhesions theie was an 
opening wheie the gall-bladder and colon communicated The opening was 
approximately one centimetre m its greatest dimension The lemamder of 
the colon was noimal The liver was markedly enlarged, veiy soft, flabby 
and f liable and on section cut wnth ease The hvei substance m aieas 
seemed to be bioken dowm The largei bile-ducts w’^eie distended with a 
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dark greenish yellow, purulent material Just beneath the capsule on the 
left lobe of the liver on the upper surface v ere se\ eral small areas containing 
pus The gall-bladder was thickened, contracted and did not contain aiw 
bile, nor could stones be demonstrated The hepatic duct contained a 
large stone The common duct, although enlarged, was patent The c_\stic 
duct was obliterated and no evidence of a patent communication betv een the 
gall-bladder and liver could be demonstrated 

Doctor Shallow remarked that the frequency of biliary fistula from 
gall-bladder to colon is shovn m figures submitted b\ Roth, Schroeder and 
Schlott In 10,866 necropsies performed, mteinal biliar} fistula vas found 
forty-three times, of this numbei nineteen were between gall-bladder and 
duodenum and sixteen gall-bladder and colon In the Annals or Surger\ 
1925, Judd and Burden, of The Mayo Clinic, report 153 cases of internal 
biliary fistula operated upon Of these 117 w^ere between gall-bladder and 
duodenum, four betw^een gall-bladder and duodenum and colon, four between 
gall-bladder and stomach and tw^enty-six betw^een gall-bladder and colon 
One hundred and eleven w’^ere female, foit}-tw'o male, the greatest numbei 
w^ere m the sixth decade of life, and the symptoms had been present from 
one month to forty years, with an average of ten jears Most of these 
patients had symptoms of gall-bladder disease Of these 153 cases, the 
diagnosis w^as made negatively m only tw^o, both of w Inch w^ere of the type 
extending from gall-bladder to colon Of the cases reported wdiere the 
fistula extended from the gall-bladder to the colon, the most common site w as 
at the hepatic flexure 

This case is unusual m that there was no bile in the gall-bladdei , nor in 
the fistulous tract, nor m the colon, and that the cystic duct was obliterated, 
although the common duct w^as patent, and, although the patient had symp- 
toms of gall-bladder disease foi the past six ^ears, she w'as fairh w’ell until 
the three days before admission, wdien the stone in the hepatic duct lodged 
so securely that no bile w'as able to entei the common duct and duodenum 

In the literature, the speaker found another interesting case in connection 
wnth the above wdiich show^s that wnth an internal biliar} fistula between the 
gall-bladder and duodenum there may be no gastro-mtestinal s}mptoms and 
that the health may not be impaired to any extent This case is that of a 
man, aged 81 years, wdio was admitted to Jeft'eison Hospital Decembei 16 
193I) with frequency of urination, nocturia, dysuria and retention of urine 
This patient had never had any symptoms relative to gastio-intestinal tiact 
He died after four days and autopsy show'^ed cause of death as Prostatic 
hypei trophy, Chronic cystitis. Acute suppurative pyelonephritis During the 
couise of the autopsy there w^as discovered a biliary fistula extending fiom 
the gall-bladder to the duodenum the tract was patulous Xo cMdence of 
gall-bladdei disease nor any lesion of stomach was seen 

Dr DvAroxT B PrerrrER recalled the case of a woman o\cr se\ent} }eais 
of age upon wdiom he operated about a year ago who had both a communi- 
cation betw^een the gall-bladder and colon and gall-bladdei and duodenum 
She had a long-standing histon of gall-bladder indigestion After icpair of 
both fistulas and a cholecystectoiu} she made a good recoAer} 

Doctor Sh \llow said that the autopsy showed a fistulous tract between 
tbe gall-bladdei and the transeeise colon The cestic duct was cntireh 
obliterated Theie was a stone m the hepatic duct We all know the serious- 
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ness of anastomosis between the gall-bladder and the transverse colon 
because of the almost certain result of ascending infection into the ducts of 
the liver But in this case, Nature was able to combat by blocking in the 
cystic duct, the ascending infection This woman died of cholangeitis, 
secondary to a stone m the hepatic duct 

The time of the anastomosis can be definitely placed as six years before 
her death At that time she was employed in one of our large hospitals 
and was under the care of some of the best men in this city The diagnosis 
made at that time was caicinoma of the liver This was based on the pres- 
ence of a mass, assumed to be an enlarged liver, without any of the mani- 
festations of gall-bladder disease Contraiy to the natural fistula formed 
between tbe gall-bladdei, stomach or duodenum, which is fairly common, the 
anastomosis between the gall-bladder and transverse colon is relatively in- 
frequent 


STATED MEETING HELD OCTOBEU 2 , I933 

The Vice-Piesident, Dr Walter E Lee, m the Cliair 
CALVIN M SmtlTII, Jr, MD, Reeorder 
ABDOMINAL ANEUKISM 

Dr Hubley R Owen re])orted a case of extensive abdominal 
aneurism, extending from below the diaphragm to the bifurcation of the 
lilacs, in whom, treatment by ligation or the use of a metal or fascial band 
being impossible, the aneurism was treated by wiring The man, aged fort}'- 
eight years, was admitted to the Philadelphia General Hospital April i, 1933, 
on account of abdominal pain His personal and family history were essen- 
tially negative and in no way suggestive of lues 

In the abdomen extending from the upper left epigastrium down toward 
the course of the aoita to the left lower quadrant there was a large mass, 
which practically filled the middle third of the abdomen An expansible 
pulsation was present over tins mass and a bruit was beard on auscultation 
He remained in the hospital ten days, when he was discharged because 
suigical intervention seemed inadvisable Eight days later he was re-admitted 
because of continued abdominal pain, increasing in character X-ray April 
3, 1933, as follows “There is a laige somewhat circumscribed dense shadow 
in the abdomen, extending from the second to the lower margin of the 
fourth lumbar vertebra, extending more to the left Fluoroscopically, it was 
very difficult to visualize any pulsation in the mass In the lateral view 
there appears to be a somewhat smooth concavity of the second and third 
lumbar vertebrae Tbe remaining vertebrae appear normal Heart is en- 
larged in Its transverse diameter Plypei troph}' of tbe left ventricle Widen- 
ing of the arch of the aorta Lung fields normal ” 

Laboratory examinations were essentially negative 

Opetatwn — Under ether aiicesthesia, a right rectus incision was made 
fiom the ensiform cartilage to the umbilicus The intestines were packed 
to the side, exposing a large thick-walled saccular type aneurism extending 
from the diaphragm to the bifurcation of the iliacs The mass measured 
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SIX inches long b\ three inches ide The right iliac could be traced making 
Its exit from the lowermost portion of the aneurism The left iliac also 
made its exit more posteriori} but could not he felt in close proximit} to 
the tumor The thinnest portion of the sac as at its low er pole Expan'^ible 
pulsation w as marked The trans\ erse colon w as attached to the mass abo\ c 
Ten cubic centimetres of blood were aspirated with a small Luer s}ringe 
A cannula was inserted into the mass and blood was ejected in spurts Gold 
wire to the extent of six feet was inserted into the aneurism and an electric 
current passed through the wire for a period of fort}-fi\e minutes the cur- 
rent ranging from a minimum of fi\e milliamperes to a maximum of fort}- 
fi\e milliamperes Cannula was withdrawn Bleeding readily checked In 
pressure and abdomen closed 

April 22, 1933 the s}stohc blood-pressure was 122 diastolic 84 The 
patient made an une\entful reco\er} from his operation and was discharged 
:\Iay 10, 1933 

He was returned to the care of his family ph}5ician until Sejitember 7 
1933 when he reported for observation On that date his condition wa‘' 
much improved He had gained 103^2 pounds in weight and had had \er} 
little discomfort from abdominal pam An X-ray examination made Sep- 
tember 8, 1933 showed approximately eight or ten loops of wire King 
in front of the lumbar vertebras and extending from second to fourth in- 
clusive Xo part of aneurismal sac is demonstrable b} fluoro'^copical ex- 
amination, although on the film it appears to extend to left slight!} bc}ond 
border of left iliopsoas muscle line There is apparent!} no change in the 
erosion of anterior surface of bodies of third and fourth lumber vertebras 

During his convalescence he has been taking large doses of pota‘=‘'ium 
iodide If his s}mptoms return it is expected to repeat the procedure 
of wiring 

PEPTIC ULCER RUPTURING THROUGH CLRDIO-CESOPH \GE AL 
JUNCTION INTO PLEURAL CAVITY 

Dr Irvix E Dcibert reported the case histoiw of a man aged fiftv- 
three who was admitted to Cooper Hospital in the service of the reporter 
Januar} 19 1933, complaining of severe epigastric pain Upon admis'^ion 
he was somewhat stuporous pulse very rapid and thready respiratioiT^ 
thirty-eight per minute, temperature 100 Hi'; face was somewhat c}anotic 
expressive of severe pain left chest Umpanitic, breath sounds somewhat 
distant, heart sounds ver} rapid and weak The abdomen was slightly di^:- 
tended but ver} rigid over the entire epigastric area The extremities were 
somewhat c}anotic Otherwise the examination was negative The diaernO'-i*^ 
of perforated ulcer was made and operation deferred with the thought that 
the patient might possibh react to supportive treatment however his con- 
dition became rapid!} worse and he died eight hours after admission An 
autops} was done with the following conditions revealed 

The abdomen when openea v’ a« apparenth normal v' ith the orcan= n sil,! The 
thorax v hen openert had a decided fecal odor and a larcre quantit\ ot nark bronn fluid 
was observed in the leit chest fiJt>-two ounce= of thi« flmd '’ere re.iiO\cd ann .t 
then lound to he 'cepme: from "> perioration m the peri-a;'0{)ham.al 'h^Hit i'. 

inches 'ibo\e the diaphraem the cesophanus and ^to^.■>ch v ere removed tojethe' a’ d 
■'eCiion of the stonneh revea'cn larce ulcer at the caronc oper me tn_ ->c ■ 
not in ni'Oph''ee‘’l a''‘=i’e 
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The heart, pericardium injected apparently from external irritation, fatt\, slightly 
enlarged, vegetations on the mitral, aortic and tn-cuspid cusps 

Aside from an enlarged adherent thickened gall-bladder which contained several 
large stones, the remainder of the examination was about that of the average individual 
of this type and age 

The past history of this patient is as follows He was always a very 
healthy individual, no serious illnesses or operations About a year and 
a half ago he began to complain of digestive disturbances and was studied 
with the thought that he was suflfenng fiom gall-bladder disease X-ray 
studies at that time weie negative as to gall-bladder disease or ulcer These 
films have been reviewed since the death of the patient and with our present 
knowledge show nothing m the examination to make one suspect any patho- 
logical condition of the gastro-intestinal tract 

The patient’s health following the gasti o-intestmal study was reported 
to have been good up to three weeks ago, when he developed an attack 
of influenza He was apparently convalescing when a sudden attack of 
pain occuired about an hour and a half before admission to the hospital 

A study of the literature covering ruptured peptic ulcer has been made 
and the repoiter is unable to find other than one case of this type repoited, 
this was by H Von Schwaitz, Germany, Med Klmics, 1932 His case 
was m many respects similar to this 

THYROIDECTOMY IN THE PRESENCE OF COMPLETE BRANCH 

BUNDLE BLOCK 

Dr Fredrick A Bothe reported the case of a women, fifty-three years 
of age, who was admitted to the Piesbyterian Hospital, September 12, 1929, 
with the chief complaint of loss of weight, tachycaidia, nervousness and 
fatigue She was perfectly well until January 6, 1929, when she had a 
slight attack of influenza accompanied by fatigue, general listlessness, and 
headache She was confined to her home for two days, but the fatigue and 
general listlessness persisted Ten days later she began to be nervous and 
the ankles swelled Subsequently she developed bronchitis and was confined 
to bed for two weeks Aftei recovering from this illness she noted that 
her heart beat very rapidly, and she was r^ery short of breath In the mean- 
time, the nervousness had become piogressnely woise In June, 1929, P^^" 
pitation developed and she was always fatigued The above symptoms 
gradually became more severe, accompanied by a progressive loss of weight, 
and she was practically confined to bed before admission to the hospital 
When admitted, the essential physical findings weie a moderate loss of 
weight, nervous, restless, and very active mentally, pulse 120 and regular, 
the eyes showed slight widening of both palpebral fissures, Stellwag’s and 
von Graefe’s signs negative, ocular movements normal, thyroid gland 
moderately enlarged in the isthmus and right lobe, irregularl}'’ nodular and 
fairly fiim There was a visible pulsation of the right external jugular 
vein, with a pulsating systolic thrill No bruit was heard over the thyroid 
gland, a systolic murmur was transmitted to the vessels of the neck There 
was a visible pulsation in the second interspace on each side of the steiiium 
The heart beat was foicible but no thrill could be palpated To percussion 
there was slight enlargement A lough pre-systolic murmur could be heard 
at the apex which was transmitted to the axilla A soft blowing murmur 
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^^as heard at the The basal metabolic rate was plus J.8 A 

teleorontgenogram showed moderate enlargement of the heart An electro- 
cardiogram showed a partial right bundle branch block The blood "Was- 
sermann was negative There were no other laboratorr' findings of any 
significance Diagnosis — Toxic adenoma of the thyroid with partial right 
bundle branch block 

The patient w as gn en the usual pre-operative treatment for toxic 
adenoma One week after admission the basal metabolic rate had fallen 
to plus 33 She improved chmcalh' but did not become stabilized until 
twent}' days after admission At this time the basal metabolic rate was 
plus 3 A second electrocardiogram show ed a complete bundle branch block 
In new* of the stabilized condition of the patient and believing that the 
toxic adenoma was responsible for the progressive myocardial changes a 
thyroidectomy was performed under novocaine anaesthesia The patient 
stood the operation well and reacted favorabh* On the fifth post-operatn e 
day the pulse was down to So The com alescence was somewhat prolonged 
but uneventful She was discharged from the hospital twent}'-tw'o days 
after operation A number of electrocardiograms were made subsequent to 
operation which demonstrate the disappearance of the branch bundle block 
The improvement which they show immediately after operation illustrates 
how fa%orabh* the damaged mrocardium may react subsequent to thyroid- 
ectomy All evidence of failing compensation disappeared, the patient s 
strength gradually improved and she promptly returned to her normal weight 
It is now four years since the operation and there has been no eMdence of 
failing cardiac compensation The pulse rate is normal (So) and the patient 
IS able to do clerical work The d3'spncea has entirely disappeared with the 
exception of two occasions when she was walking on the street against a 
ver}' strong wind Both times she developed cardiac embarrassments and 
was confined to bed for several days She is able to indulge m moderate 
exercise with no bad effect 

Electrocardiographical studies made before and after operation illus- 
trate both the untoward effect a toxic adenoma has upon the myocardium, 
and the iniproi ed condition of the myocardium subsequent to thyroidectom}* 

BILATERAL PULSATING EXOPHTHALMOS 

Dr Fredrick A Bothe reported the case of a woman sixty }ears of 
age who was admitted to the Presbtyerian Hospital Januar}' 24, 1933, with 
the chief complaint of frontal and occipital headache and swollen and pro- 
truding e} es The patient was perfect!}* well until three days before admis- 
sion when she fell down stairs striking the back of her head and left 
shoulder A large lump developed on the back of the head and there was 
slight bleeding from the left nostril which she thought came from the 
back of her throat No drainage occurred from the ears She was dazed 
but not unconscious In tsvent}-four hours she began to notice the e}es 
becoming more prominent and she developed seiere conjunctivitis w'lth 
chemosis of both lower lids At the same time she began to suffer from 
trontal and occipital headaches These conditions became progress^ ely 
worse Twenty-four hours before admission she noticed a roaring sound 
in the head, which was situated above the left ear A gradual failing of 
Msion developed, more marked m the right than in the left eye Nausea 
and Aomiting occurred twenty-four hours before admission 
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AVhen admitted she complained of a roaring noise in her head, and a 
severe headache There was laige haematoma over the left parietal region, 
and a distinct depression could be palpated at its borders On auscultation 
over the cianium a definite bruit could be heaid over both temporal regions and 
the mid-portion of the forehead It was heard best over the left temporal 
area The pulsation of the left carotid aitery was controlled by compres- 
sion with the thumb over the transverse process of the sixth cervical vertebra, 
but this did not completely obliterate the bruit Compiession of the right 
common caiotid pulsation did not dimmish the bruit at all X-ray of the 
skull was negative for fracture Examination of the eyes showed bilateral 
exophthalmos of moderate degree accompanied by pulsation Right lid 
ptosed and could not be raised Conjunctivfe very injected and protruding 
between the lids Theie was veij’’ slight outward rotation, and hardly notice- 
able upward or downward mo^ement, and no inward lotation No involve- 
ment of conjunctive, no inward or outwaid rotation, but slight upward and 
dowmvard motion The pupils are equal and lespond w'ell to light Oj^hthal- 
moscopical examination showed media clear in both eyes, discs normal in 
color and outline Arteries blight and somewdiat irregular There is a pro- 
nounced bruit, synchronous wnth the pulse, wdiich is heard over each eye, 
louder over the right, suggesting arteriovenous communication betw^een the 
internal carotid artery and the cavernous sinus An examination of the 
heait revealed no enlaigement, the sounds w’ere of poor quality but the 
rhythm regular 

The chemosis of the lids became progressively w'orse, that of the right 
being extreme The headache and disturbance from the bruit became more 
pronounced Ten days after admission the conjunctivitis and chemosis of 
the lids progressed to such an extent it was very difficult and painful to 
open them The audibility of the bunt remained the same as noted above 
Fifteen days after admission compression of the left common caiotid artery 
was started, the pulsation being compressed about one minute By this 
time the chemosis of the left eyelid had increased considerabl}'^ Daily com- 
pression w^as practiced, carefully observing for any sensory or motor changes 
on the opposite side of the body, and obliteration of the bruit The length 
of compression was gradually increased until it could be continued for thirty 
minutes without any untow^ard development 

Six weeks after admission, the patient w^as operated upon under local 
anaesthesia The left common carotid artery and its bifurcation into the 
internal and external carotid arteiies were exposed To obtain a good expo- 
sure it w^as necessary to ligate and cut the superior thyroid artery Clamps 
were placed on the common, external, and internal carotid arteries and the 
blood expressed between the clamps The clamp on the internal carotid 
artery was released and blood flowed into the obliterated space betw^een the 
clamps The blood was then expressed from the space between the clamps 
and the clamp was then reapplied on the internal carotid artery A similar 
procedure was carried out wnth the clamps on the external and common 
caiotid arteries The only time the bruit was completely obliterated was 
when the common carotid was clamped As soon as the clamp was loosened 
on this artery the bruit returned The blood-pressure was being taken in 
the course of the operation When the bruit was obliterated there w'as no 
fall in blood-pressure, and no motor or sensory changes occurred on the 
ojDposite side of the bod}^ The clamp w^as left on the common carotid 
artery, a hgatuie earned beneath the artery but not tied The wmund w^as 
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left wide open and a loose dressing applied The patient A\as carefully 
obser\'ed for eight hours for any e\idence of change m the blood-pressure 
or signs of motor or sensory changes on the opposite side of the body 
During this time the patient did not hear the bruit and it could not be heard 
b} auscultation She was then taken to the operating room again and the 
double ligature AAas tied tightly around the common carotid artery and the 
\\ound was closed \Mth one piece of gauze for drainage The clamp ^\as 
left in situ for eight hours before ligating the ressel as it could easily be 
removed had the patient de\ eloped any evidence of cerebral softening This 
type of operation vas de\ eloped b} Dr George Dorrance and it was 
at his suggestion that the reporter used it The patient thought she faintly 
heard the bruit on se^eral occasions during the first few weeks after opera- 
tion but has not heard it since At the time of the operation she ^\as onl} 
able to distingiiish light from dark in the right eye, the vision in the left 
eye v as impaired about 40 per cent Subsequent to operation the oedema of 
the lids, conjunctiva and chemosis slowl)' improved and the ocular move- 
ments likeiMse returned At the same time there was a gradual improre- 
nient m the vision of both eyes 

Four months after operation, there was slight chemosis of the right 
lower lid w^hich has been present for four days prior to that time She 
stated that the condition of the conjunctiva was practicall}’^ normal The 
MSion m her left eye w^as almost normal and that of her right e}e had 
improved about 70 per cent and w^as still improMng She had developed 
seAcral corneal ulcers m the left eye during convalescence 

Dr George M Dorrance said that he had seen this case with Dr 
Bothe who ligated the superior thyroid and the common carotid artery 
Approximately 50 per cent of the gross reflux from the external carotid 
comes through the superior thyroid artery In this operation the speaker 
ligates the common carotid, several days or a week later, he ligates as 
many of the branches of the external carotid as necessary to make the bruit 
disappear In most cases, it is essential to ligate the common carotid arterj , 
the superior thyroid and as many other branches as necessary to cut down 
the volume reaching the internal carotid One important point is that in 
ligating these arteries it is wuse to dram the wound m the presence of gross 
mouth or nose and throat infection We were taught not to do it but 
most of the surgeons m the World War found that if one ligated the ex- 
ternal carotid for a haemorrhage in the mouth, and failed to dram, infection 
fiequently occurred and following this secondary haemorrhage from the 
ligation w'ound 

Dr Thomas A Shallow said that he has proved conclusneh 111 a case 
which is on record that after the ligation of the common carotid artery 
pulsating exophthalmos is not cured in all cases The reason for this is 
not, as Doctor Dorrance intimates, the establishment of a collateral circu- 
lation b}^ the superior thyroid arteries, but it is due to a reversal of the 
flow of blood along the common carotid artery from the circle of Willis 
down to the point of ligation 
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Dr George M Dorrance rejoined that the first time he ligated the 
common carotid artery the bruit did not disappear Later he ligated the 
branches of the external carotid up to the internal maxillary and the bruit 
did disappear It has been shown that if one excises the caiotid bulb, then 
sutuies the cut ends of the external and internal carotid together, the cir- 
culation will flow from the external into the internal This phenomenon of 
the flow of the blood down the external carotid into the internal carotid 
aftei ligation of the common caiotid has been observed by many others, 
including Matas, so there can not be much doubt of the truth of the obser- 
vation 

SUPERIOR LARYNGEAL NERVE AND THE SUPERIOR POLE IN 

THYROIDECTOMIES 

Dr William H Err, by invitation, read a paper with the above title 

Dr Charles Frazier said that by preventing accumulation of mucus m 
the trachea patients have been moie comfortable In evidence he called atten- 
tion to the fact that thiee years ago he pin chased a half-dozen special 
atomizers for use in the goitre ward The atomizers are not there any 
more ' That seems to be proof positive that the mucus has disappeared 
If one looks at the specimen it will be seen how intimate are the branches 
of the superior laryngeal nerve with the superior thyroid artery Prior to 
the adoption of the piesent technic a haemostat was passed under the whole 
pole and the blades sufficiently separated to put on two larger hccmostats and 
divide the pole between them It is now known that it is absolutely impos- 
sible to make a mass ligature of the superior pole without injuring the ex- 
ternal branch and possibly the internal branch 

ETIOLOGY OF INDIRECT INGUINAL HERNIA 

Dr IMaxwell Cherner (by invitation) lead a paper with the above 
title for which see p 577 

Dr Benjamin Lipsiiutz lemarked that this study represents the con- 
tinued observations of many years It is not merely based on dissections 
of fifty consecutive cadavers Observing the numerous anatomical varia- 
tions year in and yeai out led to a more intensive survey of their relative 
frequency Similar results follow the careful study of any anatomical 
structure There is an ideal anatomy, but there is no ideal body Depar- 
tures from normal are constantly encountered This study is here pre- 
sented purely from an anatomist’s viewpoint, and is not meant to have any 
clinical application It applies probably with the same degree of accuracy 
to the direct, as well as to the indirect hernias, for a direct hernia is essen- 
tially a blowout of the tissues Some years ago the speaker was interested 
111 the muscle vaiiations of the inguinal region and began such a study on 
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a number of old, well-defined hernias In veiy old hennas the inguinal 
canal is laigely obliterated, since the internal and external abdominal rings 
tend to approximate each other Thus no conclusion can be drawn from 
evidence obtained m laige, well-defined hernias The study must be carried 
out mainly on the very eaily types of hernias and the muscle variations 
compaied with similar observations on cadavers fiee from any signs of 
henna In the present state of this stud}^ it will be wiser not to attempt 
to draw any piactical conclusions concerning its relation to the operative 
repaii of the different types of inguinal henna 
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T]ie Piesident, Dr Allen O Whipple, m tlie Cliair 

VALUE OF MULTIPLE DRILL HOLES IN THE TREATMENT OF 
NON-UNION OF FRACTURED FEMUR 

Dr John V Bohrer presented a bo}' who was admitted to the children’s 
surgical service, Bellevue Hospital, August 29, 1931, with a history of an 
automobile accident September ii, 1930, m whicli he sustained a fracture at 
the junction of the middle and upper thirds of his light femur He had 
been admitted to a hospital and operated upon foi his fracture This resulted 
in non-union Appaiently there was no fixation of the fragments in this 
operation, hut there was end-to-end approximation 

When admitted to Bellevue Hospital he was a well-developed hoy of nine 
years, normal 111 all respects except the defoimity of his right leg The right 
femur was sharply angulated at the junction of its upper and middle thirds 
Theie seemed to he fibrous union His light leg was two inches shorter 
than his left The diametei of the right thigh was three-fourths inch less 
than the left The angulation w^as such that the foot could not he placed on 
the floor in a w'eight-beai mg position There w'as no nerve injury He had 
a five-inch lineai scar on the lateral aspect of his right thigh at the level of 
his fractuie The thigh had the appeal ance of a bow' wuth the hamstring 
muscles forming the string These w'ere markedly foreshortened and atiophic 
X-iav cxauunation revealed an incomplete!)' united fiacture at the junc- 
tion of the middle and upper thirds of the right femur The fractured ends 
were 111 apposition hut there w'as a maiked anterior angulation At the site ot 
the fracture there W'as sclerosis of the hone, callus formation on the posterior 
surface, and no bony union An elTort was made to stretch the foreshortened 
hamstiing muscles A Buck's extension w'as applied to the low'ei leg and 
the thigh muscles were given daily baking and massage foi one w'eek He 
W'as then operated upon for 1 eduction of the deformity and a sliding bone 
graft W'as done to maintain the 1 educed position and promote bony union It 
W'as necessaiy to use screw traction on a Haw'ley table to overcome the 
deformity and stretch the taut hamstring muscles 

The previous incision w'as reopened, the femui exposed, the fibrous union 
divided and the eburnated ends of the bone cut aw'ay m order to secure 
healthy bone approximation Using a Mooihead circular saw', a typical slid- 
ing bone graft w'as done A Buck’s extension w'as applied 111 ordei to jirevent 
recurrence of the contraction of the hamstring muscles and a plastei spica 
was applied for complete immobilization The patient w'as given an imme- 
diate transfusion of blood and was returned to the w'ard in fair condition 
X-ray two days later demonstrated the fragments in excellent position The 
angulation had been entirely reduced His convalescence w'as uneventful 
He was given a diet rich in calcium and vitamins, to promote the formation 
of callus An x-ray taken nine w'eeks later demonstrated a slight lecurrence 
of the former angulation and a beginning absoiption of the bone graft More 
w'eight was then added to the Buck’s extension, w'hich had been applied under 
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the spica bandage This seemed to pt event finthei development of the 
defoimity At the end of twelve weeks the case was lemoved An x-ia} 
pictuie definitely showed that the graft was being lapidly absoibed and, m 
spite of the extension, the deformity was recurimg Again there was onl) 
fibrous union Due to the location of this fiacture it was impossible to apply 
a walking plastei casing, so, as a substitute foi the stimulation obtained from 
such a procedure, a Mummsen’s appaiatus, which has been used in this coun- 
try by Dr Aithur Krida with good lesults, was tried A spica case was 
applied and the appaiatus placed so the trip mallet struck the padded heel of 
the patient This simulated the jar of walking but did not stimulate bony 
union Four months after the bone-graft opeiation and subsequent treatment 
theie was still no bony union Multiple dull holes was then decided upon and 
the original wound, which had healed by primary union, was partiall}^ 
reopened over the line of the fracture Twelve 3/16 inch drill holes were 
made m a criss-cross fashion about the fracture line and a spica case again 
applied with a Buck’s extension on the leg to pi event conti action of the 
muscles This casing was removed 111 three months , bony union had taken 
place Theie was no shoitening At the present time the x-ray still shows 
slight angulation His functional result is perfect 

Dr Fenwick Beekman remarked that m 200 to 300 cases of fractured 
femui in childien he had seen only one 01 two cases that weie ununited and 
111 both the reason was because of the piesence of muscle between the fiag- 
ments In this case the reduction at the hospital had been complete and the 
non-union was due to other than mechanical causes A second point of 
interest, from the view of the final outcome, was that the cause was large 
deposits of seal tissue about the site with a certain amount of ischiemia The 
treatment by which union was secured, thiough boring holes m the bones, 
proves this point The speakei said he had been inteiested in the woik of 
Leiiche and Pohcaid, who lecommended the boiing of holes m the bones in 
lione transplants If the holes aie made 111 the tiansplant it gives more room 
for the entiy of blood-vessels In this case the non-union was due to 
scleiosis of the vessels m the soft tissue about the fragments and by means 
of the holes vascularity was increased 

TORSION OF THE OMENTUM 

Doctor Bohrer presented a man who was admitted to the Peekskill 
Hospital, seivice of Dr William Mai tens, February 29, 1932 For two days 
pievious to his admission he had suffered from progressively inci easing pain 
m his abdomen At first it was a mere discomfort, then geneialued abdom- 
inal pain which ultimately localized m the right lower quadrant, more acute 
just below and lateial to the umbilicus He had never experienced a similar 
attack There was no vomiting His one complaint was pain which was 
aggravated by being in the erect position 

Fie suffered from habitual constipation and frequently took Epsom salts 
but had not taken any cathaitic foi ^ne week befoie the onset of pain, and 
took none at that time Fie never was athletic and did not indulge m set- 
ting-up exeicises The speakei had operated upon him in 1930 for an 
oesophageal diverticulum Theie had been no other illnesses He had had a 
light inguinal hernia foi fifteen years and had always worn a well-fitting 
truss When in the erect position, wnthout a truss, abdominal contents 
entered the heinial sac but nevei became incaicerated, and the hernia al\\a}s 
spontaneously reduced ivhen in the lecumbent position Fiequenth the truss 
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would become displaced and the hernia protruded , this the patient would 
reduce by taxis, while in the erect position He was sixty-eight years old, 
in fair nutrition but acutely ill He was not fat and did not have a pro- 
tuberant abdomen His general examination was normal except for the 
surgical condition His pulse was 96 per minute and temperature 100 5° F 
The abdomen was slightly distended Abdominal breathing was very limited 
There was only slight rigidity but marked tenderness in the right lower 
quadrant, especially below and just lateral to the umbilicus, no palpable mass, 
moderate tympany, no signs of fluid, on auscultation the entire abdomen was 
silent The hernial sac was empty Blood count was Hcemoglobin, 85 per 
cent , red blood-cells, 4,740,000, white blood-cells, 13,700, with 85 per cent 
polymorphonuclears Urine analysis showed a trace of albumen, no sugar, a 
few white and red blood-cells 

Operation under spinal anaesthesia disclosed a slight amount of free amber 
fluid, a normal appendix, an empty right hernial sac and a portion of the 
right half of the great omentum gangrenous This gangrenous portion of 
omentum was attached only by a two-inch pedicle consisting of a medium- 
sized vein and artery There were seven clockwise turns of the pedicle The 
pedicle was untwisted, clamped, ligated and divided, and the mass removed 
The appendix was removed The abdominal wound was closed in layers 
without drainage The hernia was then repaired by the Bassini procedure 
The patient made an uneventful recovery except for an acute exacerbation of 
his chronic bronchitis This caused a distressing cough which resulted in a 
weakness of his abdominal wound, but had no apparent effect on his hernior- 
rhaphy He has remained well and is free of pain The specimen consisted 
of a piece of omentum measuring approximately ten by five by one centi- 
metres The distal one-half of the specimen was blackened and discolored , 
on section it was homogeneous and black in appearance The proximal one- 
half contained some gray streaks and showed a few thrombosed vessels 

Microscopical examination of material removed from tbe distal portion of 
the specimen showed marked congestion of arteries, veins and capillaries 
There are numerous small haemorrhages throughout the lobules which sep- 
arate the fat cells A section fiom the proximal portion showed a similar 
picture with a few areas of fat necrosis and saponification 

Dr John H Morris said that recently a large number of these cases had 
appeared m the literature, suggesting that they may have been overlooked 
m the past and that the older statistics on this subject are not entirely trust- 
worthy A large percentage of the reported cases have appeared m the last 
few years As to classification, these cases may be simply grouped as (i) 
torsion associated with hernia Doctor Bohrer’s case falls in this group 
The hernise themselves have certain destructive characteristics They are 
scrotal in type, invariably contain omentum, are easily leducible and show 
statistically an average duration of sixteen yeais before onset of acute attack 
of torsion Most of these cases have worn trusses which may be a predis- 
posing factor An interesting mechanism has been described to explain how 
torsion of the omentum is initiated It has been suggested that the omental 
content of these scrotal hernise becomes molded by its long residence in the 
inguinal canal, so that eventually there is formed a long thin pedicle corre- 
sponding to the inguinal canal and a relatively large bulbous extremely cor- 
responding to the scrotum Repeated attempts at reduction of this mass are 
said to be responsible for the initiating twist which leads to complete torsion 

712 



LUDWIG’S ANGINA 


This mechanism is held to be analogous to the rotation of the fetal head in 
the parturient canal The rotation produced is dependent upon the attempts 
of the relatively large mass to adjust itself to varying diameters of the 
inguinal canal 

Torsion associated with hernia is the most common type obser\ed and 
the omental masses produced are often displaced into the abdomen where 
they may undergo complete torsion In these instances the related hernia is 
held to be the initial etiological factor It is difficult to differentiate torsion 
of the omentum wdiich has taken place in the inguinal canal from strangu- 
lated hernia In the latter, however, an obMous point of constriction is 
apparent, possibly at the internal or external ring In the former there is no 
such point of constriction since the circulatory disturbance has been produced 
by the actual contortions m the neck of the omental mass itself It is impor- 
tant to make this differentiation since in cases of scrotal torsion, the omental 
turns may “run up” the pedicle into the abdomen where secondary torsion 
and gangrene of the omentum may occur This is the so-called combined 
type of torsion which requires laparotomy in addition to the treatment of the 
inguinal canal pathology 

The types of torsion occurring independently of hernia are induced by 
some type of mtra-abdominal pathology such as tumors or cysts occurring 
m the omentum and acute inflammatory disease which induces adhesion or 
inflammatory thickening of a portion of the omentum There is also recog- 
nized a traumatic variety m which torsion follows blow s on the abdomen or 
violent muscular effort such as wrestling 

LUDWIG’S ANGINA 

Dr Ralph Colp presented a boy, aged ten, wdio w^as admitted to Mount 
Smai Hospital April i8, 1932 One week before admission he had developed 
a swelling of the submental nodes wdiich w^as progressive His temperature 
ranged between 101° and 103°, and he experienced difficulty in opening his 
mouth and swallowing When admitted to the hospital he had a temperature 
of 102 4°, pulse 128, and respirations of 24 He w^as acutely ill In the sub- 
mental region was a swelling which w^as hard and non-fluctuating , the o\ er- 
lymg skin was brawny and oedematous , the mouth was opened wnth difficulty , 
the tongue was definitely elevated and fixed and there was some oedema 
about the frenum but the lateral areas of the floor of the mouth and the 
submaxillary areas were comparative!)' free 

The mass was poulticed for tw^enty-four hours without effect Then, 
under general anaesthesia of gas and oxygen, a transverse skin incision was 
made between the mandible and hyoid , the mylohyoids w^ere separated m the 
median raphe and a mass of necrotic Ijmph-glands were extirpated but no 
pus encountered 

Following the operation the patient did not do well He became more 
toxic The trismus increased and upon forcing the jaws open, the floor of 
the mouth w^as markedly oedematous The submental induration had spread 
m twenty-four hours to both submaxillary triangles and these were stoii} 
hard, the overl}mg skin being brawmy and oedematous His respirations 
were stertorous and labored The condition now resembled a spreading 
phlegmon of the floor of the mouth, a Ludwig’s angina Radical extirpa- 
tion of the submaxillary saluar\ glands to establish drainage was decided 
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upon It was felt that inhalation anaesthesia, because of the beginning oedema 
of the glottis, was unwise, and because of the age of the patient, a boy of 
ten, extnpation of the sahvaiy glands undei local did not seem feasible 
Accoidmgly aveitm was given by rectum while the boy was on the opeiatmg 
table Within thiee minutes aftei its administration, the boy became uncon- 
scious, markedly cyanotic and ceased to bieathe although the pulse remained 
fair m quality A low emergency tracheotomy was perfoimed with imme- 
diate relief of symptoms and during the subsequent operative procedure, 
oxygen was introduced thiough the tiacheotomy tube 

The original tiansveise incision was prolonged laterally down toward the 
legion of the hyoid bone and then up to the angle of the jaw Upon incising 
the ceivical fascia, the submaxillary salivai}' glands bulged into the wound 
The glands themselves were noimal but jiosterior to them, extending along 
the mylohyoid, the submaxillary and retromandibular spaces, was thin serous 
yellow pus The submaxillaiy salivary glands were excised and the wounds 
packed with iodoform gauze 

Following operation, his temperatuie reached io6°, pulse 146, and his 
condition was despeiate, but a continuous intravenous of glucose and spong- 
ing did much to improve him Twenty-four hours later his condition was 
markedly bettei He was able to swallow moie easily, could open his mouth 
and the oedema of the floor of the mouth began to subside Within a week 
his tracheotomy tube was removed, and at the end of ten days his packings 
J-Ie was dischaiged on the twelfth post-operative day 

This patient was piesented to point out the risk of using avertin 
aiijesthesia m cases in ^\hlch the iima glottidis has been encroached upon as 
in an oedema of the glottis While the narrowed laiyngeal opening was 
sufficient to maintain lespiration wdien the boy w'as conscious, as soon as deep 
aiiBesthesia w'as obtained, the muscles attached to the larynx became relaxed 
and asphyxia occuired necessitating tiacheotomy In the final analysis, the 
only safe anfesthesia in this tyjie of case is local infiltiation, and it should be 
attempted even m childien if the occasion demands 

A second point was to emphasize the inadequacy of the so-called DeLorme 
median incision to adequately dram deep infections of the floor of the mouth 
Presumably the process w'as localized submentally, and although a median 
incision seemed to diam the focus, progiessive siq^piiration took place, spread- 
ing along established fascial planes This w^as stemmed only wdien sufficient 
diamage was secured by bilateral excision of the submaxillary salivary glands 
Dr Percy Klingenstein said that there ’were also types of deep ceivical 
suppuiations not included in Doctor Colp’s piesentation, paiticularly those 
resulting fiom foreign-body peif orations of the upper digestive tract, infected 
malignant lymph-nodes of the neck, 01 from pai aphai j ngeal abscess as the 
lesult of deep lymph-node suppuiation He believed that Doctor Colp w^as 
light m stressing the relation of the deep cervical fascia to suppuration in 
and aiound the submaxillary gland The speaker mentioned the surgical 
significance of anothei space, the mylohyoid space, which maj'' harbor infec- 
tion This had been brought to his attention after w'atchmg Doctor Mosch- 
cowitz operate upon just such a case as Doctor Colp had presented this 
evening After an extensive dissection no pus w^as encountered until the 
posterioi maigin of the mylohyoid muscle was split It was remarkable how 
toxic these patients quickly became The speakei had occasion to operate 
upon a case recently just ten hours aftei a canine tooth w^as extracted 
Piostration and evidence of severe constitutional leaction w^ere outstanding 
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Dr Fenwick Beekman said that some years ago the late Dr Astlc) 
Ashhurst, of Philadelphia, wiote a ver}'- scholaily aiticle on Ludwigs angina, 
in which he desciibed the anatomy m detail Fie believed the lymphatics 
were not involved and that it was a tiue cellulitis a phlegmon without the 
formation of pus The technic of opeiatmg upon these cases was by means 
of incisions and the placing of diains which lan into the mouth m fiont of 
the angles of the jaw and behind the symphysis The speaker had used this 
method m three cases with success Doctor Ashhurst believed the asphyxia 
in these cases was mechanical, due to the tongue being pushed back, and he 
believed m eaily tracheotomy 

Dr Allen O Whipple stated that using small incisions with piobmg 
of the planes and spaces foi finding pus cairied with it gieat danger m unm- 
volved planes and spaces being contaminated where drainage was inade- 
quately established For this reason he believed that carefully and accuiately 
placed incisions with the spaces and planes in the neck propeily exposed gave 
much more certainty of finding pus and a much more accuiate drainage of 
the spaces involved with Ireedom fiom contamination of uninvolved spaces 
and planes 

Dr Henry F Graham said that Ashhurst had emphasized the fact that 
these infections of the floor of the mouth aie dangeious, the moitality being 
33 1/3 per cent The speakei had had two of these cases, aftei leading Ash- 
huist’s article, and as they both got well, legaided him as too pessimistic, 
but he decided after the thud case that he was right, foi the third case died 

In closing the discussion, Doctoi Colp said that Doctor Khngenstein’s 
point of dividing the mylohyoid muscle was an excellent one and that he was 
in the habit of doing this identical piocedure in almost all excisions of the 
submaxillary gland, especially if the uncinate piocess was a large one The 
reason that tracheotomy was done in this case was not because of the dyspnea 
occasioned diiectly by the disease, but was due to the closure of the glottis 
due to the avertin anesthesia As a matter of fact, since the removal of the 
submaxillary salivary gland 111 conditions of Ludwig’s Angina, the lelief of 
edema of the glottis has been so immediate that tiaclieotomy has piactically 
become unnecessary 

He remembered reading Doctoi Ashhurst’s papei in which no mention 
was made of the proceduie lecommended by the authoi While it is true 
that some of these cases unquestionably do well when drained by “through- 
and-through” diainage, it seems pool practice to dram through the infected 
aieas of the mouth when drainage through the neck piopeily perfoimed will 
give excellent lesults 

In answei to Doctor Hanford, the retromandibular space while potential 
IS bounded anteriorly by the posterior margin of the ramus of the infenoi 
maxilla, and the pterygoid process , posteriorly, by the mastoid process and 
the transverse processes of the atlas and axis, and superiorly by the petrous 
poition of the temporal bone and the cartilaginous pait of the external audi- 
tory meatus The soft parts which upholstei this legion are anteriorly the 
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supeiioi constrictor of the pharynx, the internal pterygoid muscle, infenorly 
the sternomastoid muscle and the posteiior belly of the digastric which sepa- 
rates it from the superior caiotid triangle 

SUBPHRENIC BILIARY ABSCESS INCISION AND DRAINAGE OF 
ABSCESS CHOLECYSTECTOMY 

Doctor Colp presented a woman, aged foity-six, who was admitted to 
Mount Smai Hospital Febiuary 20, 1933 Six years before admission, she 
had a left nephrectomy for a piobable calculus pyonephrosis, and at the same 
time calculi were also discoveied by x-ray m her right kidney From then 
on patient was perfectly well until six months before admission when she 
developed episodes of pain around the region of the umbilicus, associated 
with epigastiic fullness, relieved by vomiting The pain finally shifted to the 
right lower quadrant and after twent}’^ hours disappeared With this attack 
there weie no chills, fever, jaundice or acholic stools Three months prior 
to admission, she experienced a similar attack of pain which was associated 
with vomiting Within four days she was better Four weeks before admis- 
sion she had a third attack, but with this episode the pain radiated to the 
scapula Since this last attack she had a dull pain intermittent m character 
Upon admission she appeared chronically ill There was dullness at the right 
base of the chest with gieatly diminished breath sounds The liver edge was 
distinctly palpable one finger below the costal margin and beneath this there 
appeared to be a tender gall-bladder There was a left nephrectomy scar 
The haemoglobin was 85 per cent , white blood-cells, 14,400, 85 per cent 
polymorphonuclears, blood-pressure, 120/80 The urine showed albumin, a 
few white blood-cells, but no trace of bile or urobilin The blood chemistry 
was normal and the blood Wasseimann negative Examination of the chest 
by x-ray revealed elevation of the right diaphragm which was about two 
interspaces higher than the left The gall-bladder failed to visualize after 
the administration of the dye Theie was no evidence of urmar)' calculi but 
It was noted that the third lumbar was widened laterally and possessed a 
coarsening of the tiabeculie Theie was also some geneial mottling about 
this vertebra A pneumo-pei itoneum showed a large amount of air m a left 
subphrenic space which outlined the spleen and adhesions to the abdominal 
parietes On the right side, no air was seen below the diaphiagm and when 
the patient was placed m the lateral recumbent position, no air was seen 
above the inaigin of the hvei Investigation of the right kidney revealed 
normal function 

Under local anaesthesia about four inches of the right eleventh rib was 
excised from the paravertebi al line to the posterior axillary line The pleura 
and diaphragm were sutured together above and below the line of proposed 
incision Upon incising the diaphragm, about a gallon of bile with a muco- 
purulent quality escaped The under surface of the diaphragm was covered 
with hillocks of granulations and the upper surface of the liver appeared 
normal The source from which the bile originated could not be ascertained 
Culture of the bile grew B cob The patient ran a smooth post-operative 
course and drained a moderate amount of bile Gradually the sinus con- 
tracted down to about a half inch and two weeks before discharge, a sodium 
iodide injection of the sinus showed a large irregular cavity situated high 
up, probably under the diaphragm During the last few daj'^s of her stay 
m the hospital, she experienced epigastric pain with radiation to the right 
upper quadrant associated with vomiting Her temperature at this time 
was 102° It was felt she had another attack of cholecystitis but operation 
at the time was not advisable and she was discharged to the country for con- 
valescent care In four weeks the lumbar sinus had closed completely 
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While 111 the convalescent home she had three attacks of umbilical and 
right upper quadrant pain She was readmitted June 2, 1933, for cholec}S- 
tectomy The operation was performed under aveitm aiicesthesia, supple- 
mented by gas and oxygen Through an oblique upper right rectus muscle- 
splitting incision, the peritoneal cavity was entered , the liver and gall-bladdei 
were obscured by omental adhesions, upon sepaiating these, the liver was 
found letracted well beneath the costal margin, its uppei surface adherent 
to the diaphragm by fibrous adhesions The gall-bladder itself was chioni- 
cally inflamed and thickened, measuring about five inches in length with an 
aveiage diametei of two inches It was surrounded by the omentum and the 
fundus was adheient to the hepatic flexuie, and the ampulla to the duode- 
num by dense adhesions In the mid-portion of the gall-bladder was a broad 
band of fibrous adhesions, evidently the point of a pievious perforation 
The cyst duct was slightly dilated and opened at an oblique angle into the 
common duct At the neck of the gall-bladder, a freely movable stone the 
size of an olive pit was found The livei itself appealed normal There 
were no stones m the common duct 

A typical retiograde cholecystectomy was peifoimed and drainage insti- 
tuted The recovery was smooth and the patient was dischaiged on the 
fourteenth post-operative day 

The speaker remarked that cases of silent perforation of an inflamed gall- 
bladdei into the subphrenic space are rare and but few have been lepoited 
A caieful history failed to elicit the presence of any acute abdominal symp- 
toms although the patient had several episodes of typical gall-bladdei colic 
Even though there was over a gallon of bile in the right subphienic space, 
there was no chest pain, dyspnoea, or cyanosis Evidently the bile leaking 
from the perforated gall-bladdei accumulated so slowly and so gradually 
that ample opportunity was afforded for readjustment of the respiratoi) 
oigans The single stone in the gall-bladder acted as a ball valve, first allow- 
ing the bile to escape through the perforation into the subphrenic space, and 
then finally slipping back into the cystic duct to obstiuct the fuither flow 
of bile, thereby permitting the perfoiation of the gall-bladder to heal 

Dr DeWitt Stetten said that this presentation not only called atten- 
tion to the lather rare silent perforation of the gall-bladder, but also illus- 
trated a lelatively unusual cause of subphienic abscess Peifoiation of the 
gall-bladdei or suppurative cholecystitis is, at least in the expeiience of the 
speakei, veiy raiely followed by subphrenic abscess He had found that, 
if theie IS a pocketing, it is usually subhepatic in character The speakei had 
seen two cases of subphrenic abscess follownng gall-bladder disease The 
fiist w^as an eldeily man with an extensive subphrenic abscess, appaiently 
oiiginating fiom the gall-bladder region It w^as drained 111 the usual man- 
nei but the suppuiation extended into the right chest and the patient finally 
succumbed to the infection As an autopsy w^as not obtained, the suspicion 
that this subphrenic abscess originated fiom the gall-bladder was nc\er 
pi oven In the second case the patient had a piimai y empyema of the gall- 
bladdei and developed a typical subphrenic abscess, wdiich was diained fort) 
days aftei the pninaiy opeiation, and was followed by piompt lcco^ery 

ABDOMINO-PERINEAL RESECTION FOR TUBERCULOUS SIGMOID, 
RECTUAI AND PERI-ANAL TISSUES 

Dr John J Westermakx presented a wminan, aged fort}-fuc, who 
was icfeiicd to him Apiil 23, 1931 She had been operated upon for a con- 
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dition simulating hiemorrhoicls iii 1927 This had followed a period of pooi 
health since the birth of her last child five years previously Almost imme- 
diately following the hsemoiihoid operation, she noticed a severe excoriation 
about the anus and buttocks which gradually increased in area There were 
also recurrent attacks of dianhosa There was a gradual loss in weight and 
onset of general weakness 

On her first admission to the hospital a biopsy was made from the skin 
of the buttocks, the anal tissue and sigmoid and rectal walls The micro- 
scopical examination of these tissues was as follows (i) Skin of the buttocks 
involved m an extensive chronic inflammation with a formation of many 
discreet tubercles There were a few t3^pical Langhan’s giant cells and endo- 
thelial cells forming discreet tubercles There was comparatively little necro- 
sis (2) Tissues from the haeinoi 1 hoidal tabs and the rectal wall showed 
more tubercles typical of the disease As a whole the lesions were charac- 
teiistic of tubeiculosis Examination of the sigmoid showed the same lesions 

She remained at the hospital until May, 1931, and then was referred to 
her physician foi local sun-lamp treatments and general hygienic care She 
remained fairly well until July, 1932, at which time she began to lose weight 
lapidly (foity pounds m six months) The lesions about her anus and 
buttocks became markedly worse, there was complete loss of sphincteric 
control, continuous diairhoea and vomiting She was admitted to the hos- 
pital again Februaiy 9, 1933, which time a high left-sided colostomy was 
done Following this her dianhoea ceased and she gradually began to 
improve, both in general health and in the local condition She was discharged 
May 23, 1933, to St Luke’s convalescent home She was returned from 
there Septemlier 8, this year having gamed thirty pounds She was m 
apparent good health There was a marked improvement in the pen-anal 
lesions September 14, an abdomino-permeal resection was perfoimed, 
removing the sigmoid and rectum from the point of colostomy This case 
was piesented to the Society as one of interest 111 connection with Doctor 
Berry’s paper, although she is still convalescent 

TUBERCULOSIS OF THE RECTUM 

Dr John A McCreer\ presented a man evho was admitted to Bellevue 
Hospital Decembei 2=5, 1919 His age at that time was forty-three His 
chief complaint on admission was pain in the region of the rectum, increased 
on defecation His past history was negative except for the loss of fifty 
pounds in weight in the previous eight months Examination showed an 
ischiorectal abscess which at operation was found to involve both ischiorectal 
fossae Incisions were made on both sides and the wounds packed He 
was discharged one week later to the out-patient department and readmitted 
February 16, 1920, because of persisting purulent discharge from both 
wounds At operation at this time the fistulse were laid open and partially 
excised The wounds were packed with iodoform gauze No communica- 
tion with the lectum was found at this time The patient was discharged 
one month later having gained twenty pounds but with sinuses still present 
extending about two inches into the ischiorectal fossse Examination of the 
tissue removed at opeiation showed the presence of tuberculosis 

The patient was treated in the out-patient department for six months 
He was readmitted because of persisting discharge from sinuses on either 
side of the anus, and was operated on for the third time October 13, 1920 
At this time a horseshoe fistula was found involving both ischiorectal fossae, 
on the left side extending through the levator am The fistulae communi- 
cated with each othei behind the rectum, but no opening into the intestine 
was found, although the fibious tissue which made up the outer wall of the 
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fismla infiltrated the internal sphincter There v ere mam short lateral tracts 
extending from the maai sinus 

After injection ot the sinus with meth\'lene blue a thorough clissectior 
was made extending on the lett side through the le\ator am removing com- 
pletely all of the fibrous wall of the fistula in the ischiorectal fossa It v as 
impossible to completely remote the scar tissue above the le\ator am and 
the remaining portion of the tract was cautenzed with carbolic aciO Tuc 
wound was packed videly open vith iodoform gauze The operation took 
tw'o hours and a quarter The patient s condition at the end was satisfactory. 
During the following month the patient was dressed every three dajs under 
gas antesthesia It was found that the ca\m' closed steadily from aDo\e 
At the end of six weeks there were Uvo small sinuses extending up about 
t\\o inches still communicating with each other behind the rectum Eight 
w eeks after operation it was found that the wound on the right side v ao- 
enPreh' healed but on the left side there was a communication mto the 
rectum at the mucocutaneous junction This tract was excised in a fourtn 
operation December 13th t\''o months after the preceding procedure It 
was then found that in addition to the superficial fistula there was a short 
tract leading upward beneath the mucous membrane 

He was discharged three months after his admission with the wound on 
the right side healed while on the left side there was a small superficial sinus 
This was treated m the out-patient department and gradually closed heahug 
four months after discharge from the hospital He has been seen at inter- 
vals in the last twelve years 

His general condition has always been good and at no time either m the 
hospital or m follow-up has there been any evidence of pulmonaiw* tuber- 
culosis He was now presented in connection with Doctor Berry, s p?per 
to emphasize the fact that cure m cases of this son iS possible with a radicrl 
operation and careful post-operative treatment 

PERI-AXAL TUBERCULOSIS 

Dr Frank B Berry read a paper with the abo\e title for which see 
P 593 

Dr Henry W Cave said that Doctor Berry had clarified m the muid 
of many this whole subiect of peri-anal tuberculosis He had dnj'elled tlic 
myth that practical!} all cases of fistula in ano were tuberculous m origin 
From the literature of others m recent \ears and from Ins own experience 
Doctor Ca\e has found that most cases of fisrula in ano are due to pyogeiiic 
infection and that only from 5 per cent to 10 per cent are tuberculous One 
often finds hcemorrhoids where there is a co-existing fistula Xegiected 
Inemorrhoids are a source of infected ciw'pts and it is usual!} in an anal crypt 
that the internal opening of the fistulous tract is found Doctor Berry aemnts 
that in actue pulmonarv tuberculosis probably 75 per cent or more are like- 
wise tuberculous but that m the arrested cases onH- 15 per cent to 20 p/cr 
cent are tuberculous The increased incidence of peri-anal Utberculo'is in 
sanitoria where tuberculous patients are hospUahzed is striking At the 
Roo5c\elt Hospital in a twenty -three and a half-year period from 1910 to 
the present time they ha\e operated ujxm I ruS p?tients with pen-anr’ 
lesions e\clii=;ne of haimorrhoKF or new grov tbs twehe of these v ere 
ca-^es of pro\en tuberculosis fistula m ann 550 isclnorcctal abscc-'S u8i 
ii-'Sure in ano io5. ulcer of anus ii They ha^c not done guinca-ti c test'- 
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nor isolated tubercle bacilli from the secretion of the lesion, diagnosis being 
made from the microscopical slides There were seven other cases in the 
records diagnosed as pen-anal tuberculosis, but after the present pathologist 
went over them they were thrown out as inconclusive Of these twelve cases 
two were suffering from active tuberculosis, six were in a quiescent stage 
and in four cases no mention was made of any tuberculous process co-exist- 
ing m any other part of the body Ten males, two females , ten were fistula 
111 ano, one anal ulcer, and one anal ulceration associated with tuberculosis 
of the last two inches of the rectum and anal openings , that patient died 
seven days post-operative from peritonitis, resection of the rectum had been 
attempted Doctor Cai^e said that he had used the reverse Trendelenburg oi 
jack-knife position advocated by Doctor Buie as most convenient in operat- 
ing upon the anus and rectum Surgical excision is assuiedly the method of 
cure and should be attempted on all these cases Doctor Buie has a record 
of 72 5 per cent cures which is creditable The secret of success in opera- 
tions for fistula in ano depends upon two things first, complete excision of 
the true internal opening of the tract, second, no matter how far the incision 
may run over the buttocks the tract should be left wide open and packed 
each day from the bottom up until the granulation tissue practically comes 
to the level of the surrounding skin Medium-sized tape is pressed down 
with the finger or flat instrument into the tract Usually in these cases Doc- 
tor Cave has used spinal anaesthesia or novocaine anaesthesia without any 
mishap In regard to Doctor Berry’s statement that the bowels were not 
allowed to move for five or seven days. Doctor Cave had abandoned that 
practice as obsolete and advises the instillation of oil the afternoon of the 
operation and an oil enema the following morning Hot fomentations over 
the anal opening and frequent oil enemas are most comforting It is a pity 
that more care is not taken in these cases of pen-anal tuberculosis who are 
generally left to tlie house surgeon at the end of the schedule and without 
proper guidance and supervision of an attending suigeon 
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LIGATION OF THE GREAT VESSELS OF THE NECK- 
By George AI Dorr^nce, AID f 

OF Philadelphia, Pv 

The latter years of the eighteenth century and the beginning years of the 
nineteenth witnessed the first ligations of the carotid arteries of the neck It 
IS for appi oximately 150 years, therefore, that these ligations ha\e been 
practiced 

Probably every surgeon who practiced in the nineteenth century, and 
almost certainly every living surgeon today has pei formed 01 has had per- 
sonal contact with the suigery of these vessels In spite of such widespread 
knowledge and tremendous total experience, the question of whether to ligate 
the common carotid or internal carotid primarily when a choice is presented 
remains a souice of controversy whenever mentioned Such controversy has 
Its origin, of course, in the cerebral complications which so frequently follow 
the obliteration of either one of the mam vessels 

At the moment of ligation or immediately thereafter, the patient ma} 
experience a sense of fainting combined wnth nausea and ^omltlng cold sweat, 
ringing in the ears, and darkening of the fields of vision These symptoms 
may be of a few seconds’ duration only, or may be associated wnth homola- 
teral headache, aphasia, partial or complete contralateral hemiplegia with 
anaesthesia and paraesthesia, and persist for days 01 w^eeks The majont} of 
these symptoms have a tendency tow^ard improvement and usuall} completely 
disappear after a longei or shorter period of time Too numerous are the 
patients, how^ever, wdio develop permanent hemiplegia, wnth or w ithout aphasia, 
blindness and mental deterioration Too frequent also aie the cases where 
the above symptoms precede by a few^ minutes only a deepening and slow ing 
of respiration, generalized convulsions and death If none of these signs or 
symptoms complicates the operation itself, the surgeon must still face an 
uncertain period of from several da3'^s to a w'eek or ten da}S during w'hich 
the signs of severe cerebral disturbance may suddenly occur, with hemiplegia 
or wMth death closing the scene 

Five theories are championed in interpretation of these cerebral distur- 
bances 

First anremia due to failuic of collateral circulation chiefl\ liccau^c ol 
anomalies of the circle of Y illis Second, thrombosis and cml)oh‘<m I bird 

* 1933 Annual ontion read before The Philadelphia Acadenn ol Surcer\ 
j The author uishes to acknowledge the as«:i<;tancc ot Dr Paul Louden'-lam.r in 
the preparation of the stati'itical matter contained in this paper 
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ischsemia — vasoconstriction cine to sympathetic irritation Fourth, circulatory 
stasis Fifth, intracerebral hcemorrhage 

I have added a sixth thought, “cerebral injury independent of ligation,” 
because it must be recognized, as Ramsay Hunt^- reminds us, that “not all 
cerebral complications can be attributed to the ligation itself inasmuch as 
sepsis, meningitis, etc , must be considered ” Cerebral injury may, and often 
does, complicate the head injury or intracranial lesion which dictated the 
occlusion of the carotid vessel 

The fifth theory may also be admitted without discussion Herman 
Peaise®° suggests “might not these cerebral symptoms be due to increased 
arterial pressure inasmuch as they come on suddenly after ligation and are 
most apt to occur in a subject past middle life whose cerebral vessels are 
subject to rupture^ It is significant that aneurisms and hemiplegia are 
manifestations of the same vascular disease ” The occasional cerebral com- 
plication may be due to vascular rupture 

Under the first theory, the term “brain ansemia” conveys the idea that the 
total amount of blood supplied to the brain m a given unit of time has been 
reduced to a point where nutritional want or death of the cerebral tissue 
occurs Insufficiency of the collateral circulation, chiefly because of anomalies 
in the circle of Wilhs, is generally held responsible for this diminished volume 
flow 

The thromliosis and embolism theories would explain that cerebral com- 
plications result when a preformed thrombus, or a clot which is the result of 
operative manipulation, is loosened and swept into the cerebral vessels Com- 
plications occurring after an interval of days are supposed to result from 
thrombosis arising at the point of ligation and advancing by progressive 
coagulation into the intracranial channels LeForf*^ believes all the late effects 
to be due to thrombosis from the site of ligation, advancing, m the case of 
common carotid ligations, to the bifurcation of the common carotid, where the 
recurrent flow from the external carotid may sweep away an embolus 

Under the concept of sympathetic irritation, there is visualized a homo- 
lateral ischiemia of the brain, as the result of tonic vasomotor spasm of the 
cerebral vessels, induced by irritation of the sympathetic nerve filaments in 
the neck In the words of Weiting,™ “a spastic contraction of the arteries 
at the base of the brain impedes for a time the formation of collateral circu- 
lation ” 

The least discussed theory explains cerebral symptoms on the basis of 
a circulatory stasis The exact mechanism by which stagnation is produced 
IS not uniformly described Fnedlander"'* maintains that with one channel of 
blood supply cut off, there occurs an imbalance of the hydrodynamic equili- 
brium of the circle of Wilhs, with consequent poor penetration of blood into 
the peripheral vasculature 

Depending upon which theory appears most reasonable to him, the in- 
dividual surgeon will use procedures which seem, in the light of that theory, 
most likely to avoid these cerebral complications 
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PROCEDURES OX CAROTID ARTERY 

(1) Preliminan' compression of the common carotid over the tubercle 
of the sixth cervical \ ertebra 

(2) Preliminary narrowing of arterial lumen by metal bands 

(3) Gradual throttling of lumen by clamps^-* or fascia bands 

(4) Simultaneous ligation of internal jugular vein 

(5) Prehminaiy' clamping for several hours of \essel to be ligated 

(6) Ligation of internal carotid 

(7) Ligation of common carotid 

(8) Ligation of common carotid with simultaneous ligation of external 
carotid 

(9) Ligation of common carotid with subsequent ligation of a \ar}ing 
number of the branches of the external carotid 

(10) Ligation of common carotid with subsequent ligation of the internal 
carotid 

Differences of opinion are understandable for mam aspects of the problem 
remain m the realm of speculation It has not been found feasible to obser^e 
the human brain under experimental conditions and the results of experiments 
upon animals are not always strictly applicable to man The findings at 
autopsy furthermore, are confusing The post-mortem findings consist of 
ancemic infarcts but anaemic infarcts are difficult to produce experimentally 
and pathologists disagree as to the mechanism of their production 

Another confusing factor is presented in the question of thrombosis and 
embolism Only a few* of the many variables which seem to be involved m 
the formation of thromboses are susceptible of estimation for clinical use 

^laii}’ obser\ ations, however, and many enlightening contributions ha\e 
been made m vascular surger}*, physiolog)*, patholog)* ophthalmolog}*, and 
neurolog}' w Inch may be adduced to this particular problem Demonstrations 
and conclusions to the study of problems in these other fields, when applied 
here, make it appear possible to formulate a rational program of procedure 

Anatomy and Physiology — Inasmuch as the most common explanation of 
cerebral sequelse predicates an ansemia of the brain in the sense of a reduced 
volume flow of blood, it is appropriate at the outset to review the anatom} 
of the vessels and to refresh our memories with regard to the channels of 
collateral circulation Unlike the extremities, and most organs of the bod} 
wdiich depend for their nutrition upon one main artery, the brain is abundant!} 
supplied by four great Aessels — each originating in the high-pressure areas of 
the aortic arch or the subclavian ^essels No part of the body seems so 
efficiently protected against failure of blood supply as the brain 

Each internal carotid equals the basilar m diameter and it would be more 
correct probably to say that the brain is supplied by only three mam vessels 
On the basis of such calculation, the obliteration of one internal carotid should 
reduce the volume flow* to the brain by one-third The exact amount of reduc- 
tion in an} gn en patient w ould be difficult to estimate, as compensator}* dilata- 
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tion of the collateial channels is very prompt The relatively greatei volumes, 
however, carried by the carotids should be borne in mind when and if anyone 
contemplates such an undei taking as bilateral ligation of the common or in- 
ternal carotid In spite of the few successful bilateral ligations on record, 
it IS not a rational procedure The reduction by two-thuds of the volume flow 
to the brain is too great to be successfully restored by the otherwise generous 
collateral provisions with which the brain is supplied Those few patients 
who have survived bilateral ligation have almost invariably shown mental 
deterioration The importance of the opposite carotid, moreover, should not 
be lost sight of in unilateral ligations Homans®^ and Gurnard-'’’ sounded 
this warning after each, having ligated a common carotid, autopsied their 
patients and found only weakl)'^ developed and poorly functioning vessels 
opposite the ones they ligated 

After ligation of the common carotid artery, the circulation to the brain 
IS carried through (i) the opposite internal carotid, (2) the circle of Wilhs, 
(3) the angular with the ophthalmic, (4) the internal carotid on the side 
ligated by means of tbe reversed cm rents down tbe external carotid and 
past the bifurcation This reversal results from the following anastomoses 
(a) the inferior with the superior thyroid, (h) the deep cervical branch of 
the costocervical trunk wnth the descending branches of the occipital, (c) the 
superior thyroid, lingual, facial, occipital, and temporal, w'lth the correspond- 
ing arteries of the opposite side 

Ample evidence is affoided in individual case repoits that these named 
vessels dilate rapidly and carry vigorous circulation around a ligature upon 
the common carotid 

In addition to these largei w'ell-knowm channels, there aie numerous other 
anastomoses between smaller vessels of tbe tw'o sides Thus, Elschnig^" 
showed that when m the cadaver the ophthalmic artery w'as divided from the 
internal carotid, the latter tied and a liquid, undei the low pressure of 60 
mm of water, w^as injected into the external carotid 01 internal maxillary of 
the same side, such liquid could be seen to flow' fiom the cut end of the 
ophthalmic m a relatively short time, and that finally both orbits and both 
sides of the face were filled with the injection fluid He concluded that “the 
ocular blood supply must be in part derived from the external carotid, the 
branches of which communicate freely on both sides ” Daw'barn^- remarks 
that “it IS known to everyone that there are thousands — myriads — of nameless 
little vessels interlocking at the median line by which the freest anastomoses 
are quickly restored Even after bilateral ligation of tbe external carotids, 
the resulting aniemia is of short duration only,” and “after complete excision 
of the superficial carotids on both sides with each of the eight blanches on 
both sides separately controlled, there remained twenty-nine distinct routes 
by which blood could still enter the area from outside systems ” 

The retrograde flow' from the anastomoses of the external carotid down 
the external, past the bifurcation, and into the internal has been recognized 
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b) at least twenty authois w^hose wntings have been brought to oui attention 
The follownng men sj^ak of it as an accepted fact Baioni,-^ Caudry,^ Fisheir^’ 
Fiecinan," Ginnaid,-'’ Kat/,^'* Keegan,”’ Kolodny,*^ Kiampf,^*’ LeFort,''^ 
Lenoimant,'* Le Fouiinenstieaux,‘“ Matas, Peithes,'”’'^ Ransohoff,'’^ Romanis 
and Mitchinei Stieilm and von Meyerbeig,”^ Trottei/’*’ Whale, and Weeks 
and Gilson *’’’ 



Platf a 

In attacking an arteiiovenous fistula of the left internal carotid-jugular 
tract at the bifurcation, Matas'’” jilaced an aluminum band on the common 
carotid and anothei on the internal jugular vein just above the clavicle Re- 
opening the wound some time later, he found the fistula still active and fed 
by an arterial current coming down the external carotid and into the internal 
and through the fistula into the jiigulai Placing clamps upon the internal 
and external carotids and upon the internal jugulai above the fistula, he j:)er- 
formed an endo-aneunsmoi rajihy, lemoved the clamps, and found the circula- 
tion down the external and into the internal soon reestablished 
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Lenonnanf*^ comments upon an operation m which he assisted Petit- 
Dutailhs to lesect an aneunsm of the bifurcation with an immediate end-to- 
end anastomosis of the stump of the external carotid with that of the internal 
carotid He lemarks that m the course of the opeiation the clamp slipped 
of the internal carotid and he was surprised to see practically no bleeding, 
indicating a very small pressure down the internal carotid After reunion of 
the two vessels, good pulsations were immediately established m both vessels 
There were no cerebial complications and about one year later he still found 
good pulsation m both vessels My own experience I have recounted 

before Reopening the neck three 
weeks after ligating the common carotid, 
I found the internal and external 
pulsating above my ligature By clamp- 
ing as indicated (Plate B) and using 
various combinations of the clamps in 
the positions indicated, I demonstrated 
that the lilood was flowing undei 
good pressure down the external and 
up the internal I have veiified this 
phenomenon in about a half-dozen 
ligations since I first observed it three 
years ago As a lesult, I have arrived 
Plate b at the followmg rougli estimations 

Ligation of the common caiotid reduces the blood flow in the internal 
carotid by about 50 per cent Almost half of the recurrent flow from the 
external carotid comes through the superior thyroid With confirmatory obser- 
vations by other men, I believe that this retrograde current through the ex- 
ternal carotid is a normal phenomenon after ligation of the common carotid, 
and that it may be looked upon as a very important channel of collateral 
circulation to the brain when the common carotid is ligated 

Inadequacy of the collateial circulation through the circle of Wilhs is 
commonly held responsible when cerebral symptoms follow internal or com- 
mon carotid obliteration This impression has been made, most likely, by 
isolated repoits of autopsies 111 which deficiencies in the circle have been found 
In 1889, S Weir Mitchell’"* called attention to sixteen anomalies in the pos- 
terior communicating arteries, in nine of which these vessels were absent or 
impervious In 1905, DeVries*^ noted forty-five of the same vessel, in seven 
of which both arteries weie absent The difficulty with these reports is that 
they give no estimation of how many times these anomalies occur in consecu- 
tive autopsies, — that is, whether we should expect to find sixteen, or forty- 
five, anomalies in each 500, or in every 5,000 persons 

In Fawcett’s and Blackford’s studies*® of 700 consecutive autopsies and 
111 Windle’s*^ of 200, we may be able to obtain fairly reliable averages 
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Complete and Symmetrical 


Fawcett and Blackford 

Windle 

Complete but asymmetncal 

Left postenor communicating larger 
than nght 

510 72 8% 

103 

(Plate C, Fig i) 

Right posterior communicating larger 
than 

64 

15 

(Plate C, Fig 2) 

Left posterior ceiebral fiom internal 
carotid 

87 

28 

(Plate C, Fig 3) 

Right posterior cerebral from internal 
carotid 

4 

9 

(Plate C, Fig 4) 

6 

II 

Interior communicating shaped 

2 



51 5 % 


Total 


163 23 3% Total 63 31 5% 


Left posterior communicating absent 
(Plate C, Fig 6) 10 

Right posterior communicating absent 
(Plate C, Fig 7) 13 

Both posterior communicating absent 
(Plate C, Fig 8) 3 

Anterior communicating absent 

(Plate C. Fig g) i 


Incomplete 

13 

9 

3 

9 


Total 27 3 8% 34 I 7 % 

Analyzing the incomplete items, Fawcett and Blackford^^ remark that “one 
posterior communicating vessel is sufficient to maintain the circle ” Windle’^^ 
notes that in every case m which he found one or both posterior communicat- 
ing vessels absent, theie were communicating vessels present between the 
basilar and internal carotids (Plate C, Fig 10 ) In other words, in twenty- 
five of the.thirty-foui specimens, in which he noted anomalies, there was no 
actual deficiency Furtheimore, in seven of the nine absences of the anterior 
communicating vessels, the absences were due to fusion of the anterior cere- 
brals (Plate C, Fig 9), where a communicating vessel would be superfluous 
In the remaining two, there was absence of the anterior cerebrals on one side 
(Plate C, Fig ii), and the cases were insane subjects This leaves one miss- 
ing anterior communicating vessel in 900 fully developed brains Busse'^ 
examined 400 brains for the anterior communicating artery only He found 
none absent, and in 227 of these 400, the anterior vessel was multiple We 
may assume, therefore, that absence of the anterior communicating artery is 
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Plate C 


In the posterior half of the circle, frequent mention is made of the absence 
of one or both posterior communicating vessels, but Windle notes that m every 
case the absence of these vessels was compensated for by other vessels con- 
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necting the two halves of the ciicle Theiefore, while anomalies occur, they 
do not occur so commonly as symptoms following ligations When anomalies 
of the cncle of Willis aie encoiinteied, the question may be asked — do they 
adveisely affect the blood su]iply to the brain ^ D J McCarthy and M K 
Meyeis,'’^ Pfeiffer,’’® Fiiedemann,^® and otheis^® do not believe so 
jN'IcCaithy and li'Ieyeis state, “It has been shown experimentally that constant 
piessuies aie maintained in the \essels of the ciicle of Wilhs when the blood 
supply of one of its blanches, oi its supply artery, is cut off,” and that 
“iiregulaiity in the si/e of the individual vessels of the circle of Wilhs would 
not, in all piobabihty, have any distuibmg influence either as to stiucture oi 
function” Le Fouimenstieux believes such anomalies to be of little im- 
poitance as “consideiable vaiiation is compatible with functional efficiency” 
Zimmei mann comments upon the number of autopsies m which no anomaly 
of the cncle of Wilhs nas noted Homans was unable to find in the literature 
any death tollowing a caiotid ligation in \Nhich an anomaly of the circle was 
demonstrable Fiiedemann and Elkeles performed the interesting experi- 
ments on dogs of perfusing dye materials tbiougb each of the four nutrient 
Aessels of the brain while the other three vessels weie ligated In every in- 
stance, they found all paits of the brain uniformly stained Such experiments 
on the dog may be said not to hold tine in the human brain, but the recent 
monumental woik of Pfeiffei'® on the anastomoses of the cerebial blood-ves- 
sels nould incline one to believe it Pfeiffer demonstrates, macroscopically and 
microscopically, a legulating mechanism within the brain of an extremely 
complicated but purposeful architectuie In this legulatoiy mechanism he 
demonstiates vessels which he terms “throttles” for loweiing pi assures and 
“injectoi vessels” for speeding up the circulation, by means of direct con- 
nections between the basal vessels and capillary beds For equalizing pres- 
sures between two or more iemotel> situated capillaiy beds, tbeie are vessels 
of greater calibre than capillaries, and these connecting vessels possess the 
ability to reverse cm rents Reversible curients are common, as aie also 
anastomoses, in all parts of the brain, between aitenes, and between aiteries 
and veins Consequently, it is believed that all blood which reaches the basal 
arteries is distributed equally and undei constant piessuie to all parts of the 
brain A reduction in total volume reaching the basal vessels would, in the 
same way, affect evenly every aiea of the biain 

With a normal carotid vessel on the opposite side of the neck , with the 
knowledge that anomalies of the circle of Wilhs aie larely of sufficient im- 
portance to impair its functional integrity, with recognition of the many 
collateral avenues through which blood may leach the biam when one caiotid 
is obliterated, it is difficult to ascribe all of the many reported complications 
to an ansemia of the brain 

We would not have you think we deny the possibility of any reduction 
m volume flow to the brain Quantitative i eductions do occur It is for this 
reason that we advise primary ligation of the common caiotid with subsequent 
ligation of blanches of the external instead of primary ligation of the internal 
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carotid We do deny, however, the theory that reductions are of such 
magnitude as to account for all of the many accidents reported 

Thromboses and Embolism — Turning to the question of thrombosis and 
embolism, it will be necessary to summarize Discussion in detail of the many 
concepts relative to these phenomena would lead us too far afield In such 
a summary, we find universal agreement with the statement of Ludwig 
Aschoff^ that “thrombosis is the function of a number of variables ” In other 
words — It has no single cause 

The variables listed by Aschoff consist of slowing of the blood-current, 
changes in the vessel wall, changes in the blood plasma, and changes m the 
blood elements 

Vai tables m the Piodiiction of Tin ombosis — First, slowing of the blood 
flow , second, changes in the vessel wall , third, changes in blood plasma de- 
crease m coagulation time , increase in decomposition products , increase in 
protein substance , increase in blood CO2 , increase in blood calcium , increase 
111 fibrinogen-globulins , fourth, changes m blood elements decrease in 
sedimentation time , inci ease in leucocyte count , increase in platelet count 

Undoubtedly many of these factors influence thrombosis, as they have 
been observed clinically associated with thrombosis Several facts in connec- 
tion with these obsei vations, however, must be noted In the first place, it 
is agieed that not all of these factors are operative in each and every case 
of thi ombosis Secondly it is agieed that no one of these factors is in itself 
sufficient to produce thrombosis 

The expeiiments of Baumgarten,® in which he found blood in the doubly 
ligated segment of an artery, remaining fluid over a period of days, have been 
amply confirmed by Malyschew,^'^ Delrez,^^ McLean,®” and Armentrout ^ We 
must accept as true the conclusion that slowing and stagnation alone do not 
produce thi ombosis In 1915, McLean, 111 a large series of animals, dis- 
covered that lepeated crushing of vessel walls lesulted in a thickening of the 
vessel wall only, the intima remaining smooth and glistening with no sugges- 
tion of till ombosis In 1929, Miller and Rogeis®® had a similar experience, 
and definitely showed that an uncomplicated injury to a vessel wall does not 
cause till ombosis It is common knowledge, moreover, that all of the changes 
111 the blood plasma, and in the blood elements, noted in cases of thrombosis 
and embolism, are also obsei ved m various states of health and disease where 
no thrombosis occurs It is not a coriect conclusion to assume that the blood 
changes observed associated with thrombosis are alone responsible for that 
till ombosis 

Of the thiee primal y factois, slowing of the blood-stream, changes in the 
blood wall, and changes in the blood itself, it appeals that at least two must 
operate simultaneously 

Distillation of the enormous number of experiments, clinical studies, and 
the conclusions therefrom, would seem to present us with one basic fact 
That one fact is that changes of a marked character in the blood itself are 
essential to the pioduction of thrombosis In addition, at least one other 
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factoi, eithei of stasis, oi of ^asculai wall damage, is essential, but the lole 
of eitliei consists in acting as a pi ecipitating or localizing agent Miller and 
Rogers made the interesting discoi ery from a study of all cases of thrombosis 
and embolism occuinng in the Massachusetts Geneial Hospital betiveen the 
years of 1900 and 1927. that the site of operation, the extent of operative 
trauma, and wound infection did not appear to be of major importance, inas- 
much as the pi unary thrombus w^as usually found in the femoral or iliac 
veins, legardless of the site of opeiation The decrease 111 the rate of circula- 
tion w^as designated as the most important single factor, and w^as thought to 
be due to the long recumbent position 111 bed, plus the depression of the 
circulation pioduced b} anjesthesia and operative procedures Miller and 
Rogers admit, how'ever, that other factors w'ere present These other factors 
consisted of changes in the blood predisposing to thrombosis, and a localizing 
factor m the veins indicated In purely medical cases, thrombosis and 
embolism aie most frequently encountered in states of marked debility, such 
as those of adranced cancer, acute infections, and advanced cai diovascular 
disease Here many and severe changes in the blood are easily demonstrable 
The precipitating causes are slowing of the blood current secondary to cardiac 
decompensation, and localized vascular disease In the field of traumatic 
surger}’-, the factor of local infection pla3's a moie important role, but it should 
be noted that, even in such cases, thrombosis occurs only wdien the local 
reaction is sufficient to produce blood changes, and the local slowing of the 
blood-stream and the local damage to the vascular w^alls aie sufficient to 
precipitate the leaction of thiombosis 

An important observation in regard to wmund infections in the vicinity 
of arteries is that infections do not seem to pioduce thrombosis except where 
the infectious agent is able to penetrate the ^ essel w^all and act directly upon 
the slow^ed 01 stagnated blood-stream It is for this reason that, in the pres- 
ence of wmund infection, the occurrence of a secondary haemorrhage through 
sloughing of ligatures, or by eiosion of the vessel wall, is a more fiequent 
complication than thrombosis When, however, theie be devitalization of 
the vessel w'^all with subsequent necrosis of that wall and the products of that 
necrosis act directly upon a stagnated column of blood within that vessel, 
coagulation thrombosis almost invariably occurs The media of arteries is 
rich in thromboplastic substances, and neciosis of a vessel may be an aseptic 
process, and still produce coagulation thrombosis In the small amount of 
blood stagnated in the vicinity of a hgatuie, if any of the vessel w'^all be com- 
pressed sufficiently to produce necrosis, the concentration of thromboplastic 
substances released into that small amount of stagnated blood may pioduce 
coagulation Torraco®^ demonstrated this fact m 1929 when, in spite of rigid 
asepsis, he found thrombi constantly present when he used coarse or redoubled 
ligatures This finding of Torraco was confirmed by Barcaroh^ in 1951 and 
both confirm the earlier demonsti ations of Marchand,^^ and Travers®*’ For 
the same reason, the presence of foreign bodies, in contact wuth the vessel 
ligatured, was found to be important in the determination of thrombosis A 
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higher incidence of thiomliosis is noted also when clamping of an artery 
preceded its ligation 

Knowledge of these facts exjilciins the difficulty with which thrombosis 
IS produced in the cxpeiimental animal Healthy Mgorous animals arc used, 
rigid asepsis is pieserved, the animals are restricted m their activity for the 
duration of the opeiation only, and the presence or absence of thrombosis 
depends upon the amount of vessel wall devitalized 

It IS evident, therefore, that with reasonable asepsis, there is no more 
leason to anticipate local thrombosis, after ligature of the caiotid vessels, than 
aftei ligature of a vessel m any other part of the body As a matter of fact, 
no more do occur, and thrombosis of a cerebral vessel as a result of a throm- 
bosis aiising from the point of ligation of a carotid vessel, or cerebral 
embolism by fragmentation of a local clot, does not account for the high 
incidence of cerebral symptoms following such ligatuies 

Sympathetic Stimulation — In order to airive at logical conclusions with 
regal d to the role of sympathetic irritation m the production of the sequela: 
ot caiotid ligations, it is necessaiy to return to our anatomy 

Lying on the prevertebral fascia, postenoily and internal to the carotid 
sheath, the trunk of the sympathetic communicates with practically every nerve 
structure in the neck It supplies vasomotor branches to the walls of the 
common, internal, and external carotid vessels, and their respective branches 
It supplies motor fibres to the involuntary muscles of the orbit and eyelids, 
dilator fibres to the pupils, accelerator fibres to the heart, and secretory fibres 
to the salivatory glands The superficial cervical ganglion lies opposite to 
the transveise piocesses of the second and third ceivical vertebiae The in- 
ternal division of the ascending branch of this ganglion is known as the carotid 
nerve It forms an arborization over this vessel and constitutes the ner^e 
supply to the branches of the internal caiotid Stimulation of the sympathetic 
cord in the neck produces dilation of the pupils, protrusion of the eyes, pale- 
ness and coldness of the skin of the face and neck, dryness of the mouth and 
acceleiation of the heart Stimulation of the superior ganglion, or caiotid 
nerve, produces constriction of the cerebral branches of the internal carotid 
on the same side of the head 

In the vessels of the extremities, Leriche'*'’ has attempted to demonstrate 
the impoitant role played by the S)''mpathetic nerves of arterial walls in the 
causation of the sequelie of the ligations of these vessels Sequelte such as 
cyanosis, coldness, paralysis, and ulceration he believes to be due to vaso- 
constrictmg reflexes excited by the irritation of the sympathetic fibres in the 
vessel wall, when that wall is compressed by a ligature He believes that the 
vasoconstricting impulses are more important than ischsemia in the pioduc- 
tion of these sequelae According to this conception of Leriche,'*'' a ligated 
vessel, while no longer a channel for blood, continues to convey a group of 
sympathetic nerves in a state of chronic irritation From his personal success 
m avoiding these sequelae, by resection of a portion of a vessel, instead of 
simple ligation, he believes he cuts the channels through which these vasocon- 
stricting impulses flow, and thereby produces peripheral dilatation 
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Se\eial objections militate against the strict application of this theory in 
ligations of the carotid \essels The first objection is that, in the experimental 
animal stimulation and resection of the cerebral sympathetic is performed 
upon the supenoi ganglion oi upon the carotid nei\e, and not by manipulations 
of the carotid -vessels A second objection is that, should ischa;mia, due to 
\asculai constiiction, constitute the mechanism of pioduction of the symptoms 
often noted after the occlusion of one carotid \essel, the entire area of the 
brain supplied b} that carotid should present more uniform softening in those 
cases uhich come to autops} Anatomicalh, the foci of the so-called white 
softening are limited as a rule to small aieas and have no uniform distribu- 
tion Altbough fiequentl} located m the regions of the basal ganglia, they 
may be as fai remo\ed as the occipital lobes In the third place, from a 
clinical Mew point, it should he noted that were conditions exactly analogous 
in the neck and m the extremities, w e should expect sequelie to follow^ oblitera- 
tion of the carotid ^essels as frequentl} as coldness and cjanosis follow 
obliteration of the mam ressel of an extremit} Furthermore, we should 
expect these sequehe to occur m \oung subjects almost as fiequentl} as in 
those of more ad\anced years The fouith and most important objection is 
that stimulation of the s}mpathetic does not produce the s}mptoms which are 
obser\ed after ligation of the common or internal carotid Stimulation of the 
ceriical s}mpathetic produces coldness and paleness of the skin of the face 
and neck, dryness of the mouth, acceleration of the heait, and an increase 
in blood-pressure This is the ])icture of s}mpathetic overactivity The 
S}mptoms which occur aftei ligation of the common or internal carotid are 
those of shock, faintness low’ blood-pressure slowing of pulse, and cold sweat 
This IS the picture of \agus overactivit} , and from an anatomical and opera- 
ti\ e view it w ould seem more likely that the vagus neri e might be irritated, in 
operating upon the carotid vessels, than that the sympathetic w’ould be 
irritated 

In man, our sole opportunit} to obserre tbe reactions of a branch of the 
internal caiotid under experimental conditions lies in the retinal \essels of 
the eye Anatomicall} and from a derelopmental Mew’point, the ophthalmic 
artery is a part of the cerebral s} stem of arteries and w’e may safely assume 
that the reactions of the ophthalmic artery are identical w ith those of the 
anterior and middle cerebrals Recently, Gollwitzer and Schulte-^ made a 
study of the changes the retinal vessels undergo under conditions correspond- 
ing to ligation of the internal carotid artery Simultaneous tracings record 
the systemic blood-pressures and the intravascular pressure below’ a clamp on 
the internal carotid Arrow’s in the blood-pressure curve mark the moments 
at W’hich calibre alterations in the retinal vessels w’ere noted and photographed 
(Plate D ) As the srstemic blood-pressure begins to fall there occurs a con- 
striction of the retinal ressels (Plate D, Fig b), but when the blood-pressure 
continues to fall rapidly, and to a point far below’ its accustomed lerel, the 
constriction of the retinal vessel relaxes, the vessel w’alls pass into a state 
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of dilatation (Plate D, Fig c) and finally in a condition which might be 
termed flaccid paralysis (Plate D, Fig d) with almost complete ariest of the 
blood-stieam filling them In the youthful individual, the recovery from tins 
abrupt extreme fall of blood-piessure is fanly prompt In those of advanced 
yeais, however, wdiose blood-vessels have lost the lesihency of youth and 

wdiose caidiac musculature 
moi cover may no longer he 
capable of efficient response 
to unusual demands, the 
state of extreme depression 
ma)'^ be prolonged , 

Inman,®’’ in 1920, and 
again last yeai diiected our 
attention to the fall of 
blood-pressuie and slowing 
of the pulse which accom- 
panies the attacks of ^er- 
tigo, pai assthesia, and tran- 
sient hemiplegia, which are 
common episodes m the 
Ines of hj'pertensne and 
ai tei losclei otic patients 
These symptoms have been 
ascribed to cerebial arterial 
spasms’*® From the work 
of Inman they w ould be ac- 
counted for more propeily 
by an acute passive conges- 
tion of the cerebral tissues 
The cerebral complications 
of carotid ligations w'oulcl 
not, therefoie, seem to be 
satisfactoiily explained on 
the basis of sympathetic 
stimulation Vagus nrita- 
tion wmuld more adequately 
explain these complications 
and It IS likely that a certain 
amount of vasfus stimula- 
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Pl\te D 


(From Gollwitzer Tiid Schulte) 

tion occurs in eveiy opeiation upon the neck 

Caiofid Sinus — It would appeal, from recent researches, that on the caro- 
tid Aessels w^e have to deal with a mechanism wdiich has received little 01 no 
publicity in Ameiica I refer to the w^eb of nerve filaments in the w'alls of the 
carotid bifurcation wdiich has received the name of carotid sinus Here the 
vessel w^all is somewdiat thinnei than that of adjacent parts of the artery 
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and contains in the deeper pait of its adventitia a iich netwoik of neive 
filaments This netwoik is confined stiictly to the limits of the sinus and foims 
the sinus nerve which joins the glossophaiyngeal Connections have been 
thought also to be made with neighboring stiuctuies such as the vagus, 
the superior ceivical ganglion, and the hypoglossal The mechanism thus con- 
stituted has been found to foim the physiological component of the aortic 
nerves and, with the aortic nerves, exerts a powerful influence upon the 
heart rate, the blood-pressure and respiration Because of their stabilizing 
influence upon the circulation, these nerves, the aortic and the sinus, have 
been termed by Wright"^ the “buffer nerves of the circulation ” Their natural 
functions are depressive and their role m the physiological economy consists 
in acting as governors or counter-balances to the sympathetics The carotid 
sinus part of the combination seems to be concerned particularly with regu- 
lating the circulation to the hi am The nerve terminals in the walls of the 
carotid sinus function as pressure receptors and as such are very sensitive 
to change in intravascular pressures within the carotid and also to extra- 
vascular pressures Compiession of the sinus or a rise of pressure within 
the carotid sinus produces a slowing of the heart rate and a reduction of 
blood-pressure, Thomas Lewis, two 3^ears ago, showed that it is the stimu- 
lation of this carotid sinus mechanism which produces the syndrome previ- 
ously described by him as "vasovagal syncope ” 

Slowing of the heart rate evidently takes place through the vagus, as, 
after paralysis of the vagus terminals by atropine, no slowing of the heart 
occurs Electrocardiographical studies reveal that in the heart itself the effect 
consists of reduction m the conductility of the bundle of His In the presence 
of a damaged myocardium, a complete cardiac arrest has been known to 
occur Lowering of the blood-pressure is accomplished by active vasomotor 
dilatation involving chiefly the splachnic and cerebral areas The vasodilata- 
tion IS associated with an inhibition of adrenalin secretion Further effects 
of stimulation of the sinus are seen in a decrease in rate and depth of respira- 
tion which may be so marked as to end m apnoea Removal of all stimulation 
to the sinus, by reduction of pressure m the carotid, suppresses the activity 
of the sinus mechanism and results in the reverse of these phenomena We 
see, therefore, an increase m heart rate and depth of respiration, accom- 
panied by an increase in the secretion of adrenalin 

Details of the work which has produced this new knowledge is rapidly 
forming a large volume Suffice to say that the work of Lewis,^® Wright and 
Kremer,"^^ Danielopolu,^^ Hering,^^ Gollwitzer and Schulte, Mandelstamm 
and Lifshitz,^® leave no room for doubt that we have here a perfectly normal 
structure whose activity is so far-reaching that it cannot be ignored m any 
operation upon the neck, and especially in any procedures upon the carotid 
vessels 

In the clinical use of this knowledge, some details should be noted 
Mandelstamm and Lifshitz reported to the 1931 Congress of Internal Medi- 
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erne in Moscow their observations of this mechanism on 330 patients They 
reported the following conclusions 

First, mechanical in Ration of the carotid sinus m man released a strong 
depressor reflex upon the heart and circulation 

Second, control pressure over other vascular areas did not produce this 
reflex 

Third, there was no difference between the right- and left-sided reflexes, 
nor any difference between sexes 

Fourth, the frequency and intensity of reflexes showed marked difference 
at different ages 

In younger patients, it was possible to elicit the reflex 111 only 25 per cent 
of the subjects and in this 25 per cent the reflex consisted of a trifling reduc- 
tion of blood-pressure for an average of 5 mm of mercury In older patients, 
the reflex was elicited in g6 per cent of the patients and m these the fall of the 
blood-pressure averaged 37 mm of mercury In patients presenting arterio- 
sclerosis and hypertension, the depression bore an inverse ratio to the height 
of the original blood-pressuie In this group depressions were noted to the 
extent of 100 to no mm of mercuiy 

Other observers have recorded that the reflex is exaggerated by chloro- 
form anaesthesia, by morphine, and by digitalis, that it does not seem to be 
affected by ether, and that its action is suppressed by local infiltrations of 
cocaine The reaction furthermore shows no tendency towards fatigue It 
IS persistent so long as intravascular pressures remain constant The re- 
flexes reported have been produced by compression of the carotid vessels 
over the site of the sinus, or by increasing the intravascular tension 

It is obvious, therefore, that ligation of the internal carotid, with a build- 
ing up of pressure back of the ligature, would tend to stimulate the sinus 
Many of the symptoms noted aftei such a ligation could well be due to this 
mechanism On the other hand, ligation of the common carotid reduces pres- 
sure within the sinus and thereby reduces its inbibitory effect A complete 
release of inhibition over the cardiac accelerators may occasionally produce 
extra systoles and fibrillation Demonstrations of sucb effects produced 
through the channels of the carotid sinus would nominate this sinus as of 
major importance in the explanation of the sequelie of carotid ligations 

Comments — We see, then, that the obliteration of the common or internal 
carotid artery involves the consideration of conditions which do not obtain 
in ligations elsewhere 

Many ligations have been performed in the presence of conditions which 
we now recognize as contra-indications Low blood-pressure, shock, anaemia, 
sepsis, and debilitating disease constitute contra-indications in ligations of 
election, but are necessarily disregarded in the emergency situations of 
haemorrhage, extension of a haematoma, or the development of acute dys- 
phagia or dyspnoea 

Recognizing that ligation of the common carotid reduces the volume flou 
in the internal carotid by approximately 50 per cent only, it is obvious that 
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ligation of the common carotid constitutes a partial ligation of the internal 
carotid Theie would appeal to be no necessity therefore, foi the procedures 
of gradual throttling oi fi actional ligations of the common carotid by the 
use of special clamps oi stiips of fascia It is obvious, also, that ligation of 
the internal carotid i educes the volume flow of blood to the brain to a greater 
extent than does ligation of the common caiotid When the internal is li- 
gated piimaiily, the i eduction m volume flow may be in itself sufficient to 
pioduce symptoms It would be paiticularly likely m the presence of an 
artenoscleiosis that involved the mti acranial vessels 

Since the demonstration, fuitheimoie, that the mechanism of the carotid 
sinus exists in the bifurcation of the common carotid, we aie made aware 
that ligation of the internal carotid carries with it an additional hazard By 
increasing the pressuie m the bifui cation back of such a ligature, the de- 
piessive action of the carotid sinus is increased The ligation of the internal 
caiotid, therefoie, not only results m a greater i eduction in the volume flow 
of blood to the hi am but also produces a gi eater shock to the cardiovascular 
equilibrium 

Our piesent pioceduie is ligation of the common carotid and, if the re- 
duction 111 volume flow m the mteinal carotid be insufficient, secondary liga- 
tion, aftei an inteival of a week oi ten days of the branches of the external 
carotid, never entirely abolishing the flow thiough the internal carotid unless 
we find it necessaiy after the other ligations have been tried 

The commonly held conception that obhteiation of a vessel is accom- 
plished by the formation of a clot which fills the vessel lumen as far as the 
next branch vessel is the result of Virchow’s teachings^'*® which have held so 
piomment a place m pathology 

Rokitansky®^ taught the facts which we now know to be tiue, namely, that 
the obliteration of an arteiy is not dependent upon the foimation of a 
thrombus His opinions, however, were submeiged by those of his more 
prominent contempoiary While Rokitansky is acci edited with the first 
teachings of these facts, I should like to j^lace on record recognition of the 
name of Benjamin Travers®’’ b} quoting excel pts from a paper he read in 
London on Octobei 26, 1813 

To ascertain with precision the effects of ligatures of various sizes, I have repeat- 
edly examined the appearances left upon the cuticular coat of an artery after applying 
them, and the following is a report of such experiments upon the carotid, iliac, and 
femoral vessels of the human subject 


Travers’ 

Broad tape 
Narrower tape 

Narrow tape 
Narrower tape 

Flat bobbin 
Large round bobbin 

47 


Experiments 

no distinct impression but a general 
longitudinal puckering of inner coats espe- 
cially opposite the knot 

the same with partial laceration 

cuts with fretted edge or partly cuts and 

partly tears 

the same 
cuts cleaner 
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Twist clean and narrower incision 

Twine the same 

Round ligature including sheath of linen uiion 

the artery faint but distinet ineision 

Round ligature, including cylinder of quill, 

wood, or other firm substance deep but partial incision 

It being established that the internal coat of an artery is prone to take on adhesive 
inflammation and that it is by virtue of this inflammation that the vessel can be per- 
manently obliterated, it is not a question of difficult solution whether the mere apposi- 
tion of sound surfaces, or the apposition of bruised and lacerated surfaces, or the 
apposition of fresh cut surfaces is the condition most favorable to union 

Mr Hunter and surgeons after him were m the habit of applying the ligature with 
force only sufficient to bring the sides of the vessel in contact and some included an 
extraneous body, as a piece of cork or wood or a roll of linen to prevent the lesion of 
the artery in the act of tightening the ligature The fear of cutting the coats of the 
vessel was uppermost in the minds of all Scarpa and other eminent surgeons of the 
continent are still fettered by these fears But we see that they arc groundless, that 
on the contrary, the security and effect of the ligature arc insured by its cutting the 
middle and internal coats, which it docs without damage to the outer, however applied 

In all our experiments, the blood as blood has no concern m the obliteration of a 
vessel A coagulum does not adhere to the inner coats of a vessel and could never be 
competent to permanently obstruct the canal of an artery Experiments during the past 
five years confirm these observations of Travers, and could scarcely be summarized in 
fewer words 

The evidence that even an aseptic necrosis of a vessel wall may provide 
the essentials of thrombosis formation indicates that all unnecessary trauma 
to the vessel wall should be avoided It would indicate that moderately sized 
lound silk ligatures should be used, and tied singly, catgut being used only 
in an infected wound It would indicate the avoidance of crushing of the 
vessel by clamps before the ligature is applied , and the exclusion from con- 
tact with the vessel of all foreign bodies, such as the aluminum bands of 
Halsted,”^ and Matas, and the Neff'’^ clamp It would indicate the inad- 
visability of using the bands of fascia. Bier’s membrane, etc , which have 
been shown by Pearse®° to produce pressure necrosis In a vessel the site 
of atheromatous degeneration, it would suggest that the preliminary com- 
pression of that vessel against the transverse process of the sixth cervical 
tubercle may so damage the vessel as to favor thrombus formation after 
ligation 

It has been shown that an aneurism of the internal carotid m its intra- 
cranial course in the treatment of which periods of preliminary compression 
are almost routine is a powerful natural stimulant of collateral circulation 
Emile Holman^*' has very adequately demonstrated this fact It would seem, 
therefore, that compression of the carotid preliminary to ligation is not only 
tedious and painful but unnecessary and apt to cause damage to the vessel 
to be ligated 

Wound infection having been seen to result more frequently m secondary 
hsemorrhage than in thrombus formation, we dram the wound in the neck, m 
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the presence of infection in the mouth or nose or throat, not in fear of throm- 
bus, but to avoid secondary haemorrhage The wisdom of draining operative 
wounds 111 the neck, first taught by Billroth, was amply confiimed duiing the 
World War It is an established practice with those who at that time saw 
many war wounds of the face and neck, but does not seem to have been 
adopted so widely as its value merits 

Duiing the past few years in opeiatmg upon consideiable numbeis of 
mouth and face conditions, we have found it necessaiy oi advisable to ligate 
an external carotid artery very frequently Our expeiience is that the vessel 
may be ligated at any point m its course with no serious consequences, piovid- 
ing care is observed with regard to drainage, the use of propeily sized liga- 
tures, and the avoidance of unnecessaiy trauma 

Stimulation of the cervical sympathetic neives, in the sense that such 
stimulation produces a vasoconstriction of the homolateial half of the 
brain, would appear to pla}’’ no more than a minoi idle in the pioduction of 
cerebral symptoms, if it plays any idle at all 

The subjective symptoms constituting the reaction to common or internal 
carotid ligations are those of depression and the objective phenomena aie 
those of cardiovascular inhibition These phenomena of depression would 
seem to contain the answer to the question as to whether or not the internal 
jugular vein should be ligated at the same time as the carotid artery Ceci'^ 
recommended this manoeuvre on the basis of two operations, m one of which 
he ligated the carotid alone and had the ligation complicated by cerebial 
injury, in the other he ligated the internal jugular along with the carotid 
and no symptoms followed He leasoned that ligation of the jugular pre- 
vented a certain amount of blood fiom draining out of the cranial cavity 
and thereby avoided cerebial anaemia We accept today Barney Biooks’® 
explanation that ligation of the satellite vein, when an aitery is ligated, is 
beneficial in the extremities, not by retaining greater volumes of blood in 
tbe extremity, but by causing a moie even distribution of the small amount 
which IS present The brain, however, has been shown to possess highly 
specialized facilities for the even distribution of the blood The brain re- 
quires oxygen at high tension even though it does not deprive the blood of 
any great amount of that oxygen It is not the total volume of blood in the 
cerebral vessels which determines the proper nourishment of that organ, 
but the proportion of arteiial to venous blood It is impoitant foi the hi am 
that venous blood be returned to the right heait for aeration in the lungs, and 
any obstruction to that return of blood to the right heai t decreases the volume 
of arterial blood available foi leturn flow to the brain Since jugular ligation 
would tend to produce a certain degree of stagnation, we believe that 'Simul- 
taneous ligation of the jugular cannot be approved 

CONCLUSIONS 

(i) Ceiebral symptoms consequent to ligations of the carotid vessels 
are usually associated with, and result fiom, sudden extreme reductions of 
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systemic blood-pressuies These i eductions in blood piessures aic pioduccd 
by the leactions of the caiotid sinus mechanism, and most fiequently occui 
following ligation of the internal caiotid 

(2) A moderate percentage of complications are due to the reduced 
volume flow of blood to the hi am 

(3) A small percentage of complications may he due to thiombosis and 
embolism 

(4) Inti acranial aiteiial constiiction due to stimulation of the cervical 
sympathetics does not play any pait in the causation of these cerebral 
symptoms 

(5) Ligation of the common caiotid artery reduces the volume flow of 
blood in the internal carotid aitei}^ b)’’ about 50 per cent only 

(6) Almost 50 pel cent of the letiograde flow fiom the external caiotid 
IS derived from the superioi thyroid 

(7) Common carotid ligation is a much less hazardous procedure than 
ligation of the internal carotid 

(8) Cerebral complications following caiotid ligations may be lessened 
by 

(a) Ligation of the common caiotid with subsequent ligation of the 
branches of the external trunk If this is not sufficient, ligate the external 
trunk Itself and the internal trunk consecutively thereby avoiding primary 
ligation of the internal trunk 

(b) The establishment of caieful observation of the blood-pressure din- 
ing the oper.ition of ligation, and with adienalm, or infusions, or in the 
anasmic with transfusions, combating promptly any marked persistent reduc- 
tions of blood-pressures 

(c) The avoidance of those factors such as the compiession of the 
arter)'^ before ligation, the use of clamps, fascial 01 metal bands, and coarse 
or redoubled ligatures, which have been shown to influence the deposition 
of thrombi 

By experience therefore and by experimental evidence, we believe we 
have established the principle that primal y ligation of the internal carotid 
IS fraught with danger, and that the piactice of primary ligation of the com- 
mon carotid, with later ligation, if necessaiy, of branches of the external caio- 
tid, should be adopted 
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ASYMMETRICAL BREAST DEFORMITIES 

By Jacques W Maliniak, MD 

OF New York, N Y 

rnOM THE STOENHAM HOSPITAL OF NEW YORK 

Perfect symmetry of the breasts is virtually non-existent In practically 
eveiy woman careful examination would reveal a slight variation in the size 
or shape of the mammae Sometimes the asymmetry consists of minor differ- 



Fic lA Fig iB 

Fig lA — ^Woman, aged thirty se\en, married Unlateral h>pertroph^ and asjmnietri of the 
right breast Asjmmetrj first noticed at the age of tnehe ivhen menstruation started and the right 
breast began to increase conspicuousU in size No other abnormalities in the general sphere Folloiiing 
two pregnancies, the enlargement and ptosis of the right breast nere disproportionate to the changes 
in the left Because of the poor quantitatne and qualitati\e \alue of the milk, breast feeding was dis 
continued after a few weeks HerediU with reference to breast absent 

Examination reNealed the right breast to be pendulous and twice the size of the left, which was 
normal in size but drooping The right areola also was about twice the size of the left The patient 
had been distressed for man> >ears because the breast deformitj prevented her from wearing proper 
clothes and necessitated artificial devices (padded cotton) over the left breast to establish the s\m 
metry of the chest 

Fig iB — S urgical repair consisted of reduction of the size of the right breast and areola, with 
transposition of the nipple, according to the pattern of the left breast which was not touched Because 
of the shortness of the anterior skin flap the areola was made smaller than on the opposite side A 
skin flap taken from the posterior aspect of the breast made up for the shortness of the supra areolar 
flap (Fig 6, I H ) This placed the scar above the submammarv fold No secondarj modeling of 
skin and subcutaneous tissue was done as the patient was entirelj satisfied vvith the result obtained 

ences m the areolse and nipples Sometimes the proportions of the entire 
hemisphere of the breast on one side fail to agree with those of its neighbor 
Y^hatever the point of divergence, a slight asymmetr}'^ is a common occur- 
rence It generally manifests itself at puberty uhen the rapid development 
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Fig 2 \ — Girl iged twenty referred in Angii-it 1931, witli iinihtenl right hreist hypertrophy 
nnd ptosis Asymmetry hecime noticeable at earlj inibcrtj Except for breast malformation and a 
slight protrusion of the thoracic wall on the affected side, general physical examination was negatiae 
The right breast was about twice the size of the left and markedlj pendulous extending to a le\el 
of about three fingers above the umbilicus The left breast was approxinnteh normal in size but 
moderatelj pendulous The right areola was about twice as large as the left which was also oversized 



Fig zB — S urgery consisted of unilateral repair of the hypertrophic breast bj transposition of 
the reduced areola and gland Because of the shortage of skin covering caused by the excessive 
size of the areola, the lower incision had to be placed above the submaramary fold (Fig 6 I H ) 
This permitted the lower portion of the gland to be covered by skin from the posterior aspect of 
the breast 

The mental attitude of the patient improved greatly after the successful surgical repair To 
satisfy her increased ambition correction of a nasal deformity was performed in a later stage 
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of the mainmse staits As a rule women aie unawaie of any difference unless 
it IS pi onounced enough to be noticeable when they are fully clothed Minoi 
vaiiations aie clinically as well as subjectively unimpoitant Only conspicu- 
ous abnoimahties will be consideied in this papei 

Although pi onounced asymmetries of the hi easts occui with lelative fie- 
quency, little has been published on the subject in the medical hteratuie A 
false impiession of laiity is theieby cieated, abetted in part by the hypei- 
sensitiveness of patients with legaid to this condition and their reluctance to 
discuss it fiankljq even with then family physician In the past yeai I have 
opeiated on five such cases, indicating that defoimities of this type aie more 
common than we have been accustomed to think All of these cases (which 
included a lathei unusual one of miciomastia) dilfeied in then moiphological 
abnormalities On the whole, they weie fanly lepiesentative of the follow- 
ing classification 

Pi onounced asymmetiies of the breasts divide themselves into fotii 
mam types 

(i) Asymmetiy due to unilateial hypeitiophy, with the opposite side 
appaiently noimal (Figs i and 2 ) (2) Bilateial as3nnmeti ical hypei- 

tioph)^ (Fig 3 ) (3) Asymmetiy due to unilateial undevelopment 01 

undei development (4) Asymmetry caused by a leveised development of 
the two bi easts, such as hypeitiophy on one side and undei development on 
the othei (Fig 4 ) 

The first gioup, which is the most fiequent. enjoys many degiees Those 
laie cases which compiise the thud and fouith gioups aie chaiacterued hy 
the utmost coiispicuousness In all categoiies, the use of the teim “noimal” 
must be taken with a giam of salt Whatevei the nature or extent of the 
asymmetry, the supposedly noimal bieast raiely lives up to its name Usually 
theie IS a gi eater 01 lesser degiee of ptosis piesent, supplemented, m many 
cases, by an abnormal configuiation of the nipple and aieola 

Etiology — In all of my cases the asymmetry manifested itself m early 
adolescence and increased with age Thiee of the patients^ were young girls, 
ranging m yeais fiom eighteen to twenty-foui Two weie maiiied women, 
aged thirty-seven and forty, respectively What aie the causes of the inal- 
foimations they piesented^ 

It IS a prevalent belief that m asymmetrical hypertrophies the largei 
bieast IS more common on the left side The reason advanced foi this alleged 
phenomenon is that right-handed motheis, who aie 111 the majority, piefer to 
feed their infants with the left bieast My obseivations do not beai out this 
supposition In four out of my five cases the hypei trophy was on the light 
side Furtheimoie, thiee of the patients weie young girls who had never 
borne childien Obviously we must look fuither for etiological factois 

Noimally the physiological and anatomical changes occui ring m the breast 
at jjuberty are influenced b)'’ hoimones of internal secretions It is leadily 
conceivable that the development of the bi easts can be acceleiated 01 retaided 
by an excess 01 deficiency of these hoimones This would explain a bilateral 
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over- or underdevelopment It does not account clearly for unilateral 
abnormalities 

The part that pre-natal maldevelopment plays m breast asymmetry is still 
to be proven, although there is considerable evidence m favor of this theory 
It is easy to believe that underdevelopment (micromastia) or a complete lack 
of development (amastia) is caused by a disturbance of the embryonal germ 
Usually these extreme types of mammary malformation are associated with 



I'lG 3A Tig 3B 

Fig 3A — Girl, aged twenW three, referred in December, 1932 wth bilateral asymmetrical 
breast hypertrophy and ptosis General condition otherwise normal Both breasts were considerably 
otersized and asymmetrical at sixteen years and the patient vas compelled to wear tight brassieres 
to conceal the deformed chest During 1932 both breasts had increased notably in size, particularly 
the left one The physical discomfort occasioned by their weight became almost unbearable pain in 
the left breast and traction on the shoulders interfered to a great extent with the patient s profes 
sional activities Family history with respect to mammx negative 

Examination revealed both breasts greatly enlarged the left much more so than the right The 
left breast was abnormally distended, the glandular tissue hard nodular and painful on pressure 
Theie were no clinical signs of malignancy A pathological examination of specimen taken from a 
nodule of the left breast showed the condition to be a cystic fibroma 

Because of this pathology and the marked hypertrophy, the surgical repair was done in two 
stages The glandular tissue, particularly that of the left breast, contained multiple encapsulated 
fibiomas 

Fig 3B — Condition foui weeks after plastic repair of the larger left breast Repair consisted 
of transposition of areola and nipple and extensive excision of breast tissue 


Other abnormalities of the cutaneous, muscular and osseous tissues of the 
thoracic wall and the upper extremity (Fig 4 ) Frequently there is a 
correspondingly deficient development of the reproductive organs, especially 
the ovaries These associated maldevelopments are usually absent in the 
common forms of asymmetry, although in two of my cases there was a defi- 
nite deformity of the thoracic wall directly under the larger breast In one 
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instance this seived to aggiavate the defoimity as the thoiacic malfoimation 
further piojected the laigei hi east 

Trauma may be a contiibuting factoi in the undue development of the 
largei bieast as a lesult of effoits to conceal the malformation by excessive 
piessuie All of my patients admitted that they had been extiemely sensitive 
on the subject of then mammaiy abnoimahty from early adolescence and 
had tried to pioduce appaient symmetiy by the use of tight brassieres 

In one case (Fig 3) cystic flbiomas weie lesponsible for a lapidly increas- 
ing bilateial asymmetiical hypeitiophy In another (Fig 4) congenital 
undei development of one bieast was accompanied by a pronounced hyper- 
trophy of the other with malfoimation of the thoracic muscles and the uppei 
extremity on the same side 

Hereditaiy factoi s weie ascertainable in only one case In the two mar- 
iied women the dimensional leaction of both bi easts to pregnancy had been 
appi oximately noimal both mammae had inci eased substantially in size and 
then latei conti acted again Lactation had not been possible in either case 
because of the quantitative and qualitative insufficiency of the milk 

Suigical Repaii — The indications for repaii depend on the degiee of 
asymmetry, the age of the individual and the extent of hei mental and physi- 
cal reactions to the deformity No one of these factors can be consideied 
independently of the otheis Wheie pai ticipation in spoits is bailed by the 
malfoimation or evening clothes and bathing suits cannot be worn, it is easy 
to undei stand the request for relief fiom a defoimity which is physically and 
mentally oppressive Two of the patients desciibed in this aiticle were 
women of past middle age, mai ried and Avith mature children when I operated 
on them In spite of the many yeais dining which they had had an oppor- 
tunity to become adjusted to then condition, they weie still anxious to be 
relieved of a defect ivliich had caused them unceasing distiess 

In bilateral hypertiophy the size and weight of the breasts often cause 
great physical discomfort which is aggiavated by the difficulty of adjusting 
the condition to the demands of piesent-day diess The asymmetry of the 
chest, which can be concealed only by cumbersome aitificial devices, adds to 
the conspicuousness of the malformation 

When one side is apparently noimal 01 is not noticeably large and pen- 
dulous (Figs I and 2) the indication is foi unilateral lepair The oversized 
breast is reduced to correspond in size and position with the other When, 
111 addition to an asymmetry, hypertiophy and ptosis characterize both sides, 
bilateral reconstruction is indicated as the only procedure which will ade- 
quately correct the defoimity and satisfy the patient 

The proceduie of choice for the repair of these malformations embraces 
transposition of the reduced gland and nipple with window resection for 
insertion of the areola^ Suigery is moie elaborate than in the symmetrical 
deformities because the abnormal breast must be made to correspond 111 size 
and position with the opposite side In bilateral malformations the measure- 
ments adopted for the reconstruction are arbitrary and equal on both sides 
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In unilateial repair, on the other hand, the opeiated hreast must harmonize 
111 size and foim with its supposedly normal mate This is particulaily diffi- 
cult when the lattei is paitly pendulous and has an ahnormally laige areola 
A larger hreast must then he i eeonsti ueted than would he necessary if suigeiy 
weie bilateral If the diametei of the aieola is excessive, there is apt to he 
a shortage ot skin covering as the anterior flap must not encroach upon the 
pigmented aiea and the hi east must be made to eoriespond m size to the 



Tig 4 A — (jirl Tged eighteen referred in 1932 with pronounced isjnimetrj of the chest 

ciused b> 'i re\ersed de^elopment of the two brensts micronnstia on one side and h>pertroph\ on the 
othei Asymmetry noticed 1)> the mother when the child was t few months old ilreidj at that time 
the left side of the chest and back appeared flatter than the right and the left upper extremity was 
shelter than the right The birth of the child and subsequent de^eloplnent had been normal except 
for the malformation noted Menses began at the age of twehe and were irregular prolonged and 
lainful The patient was alwa>s o\erw eight she was hea\ilj built and appeared much older than 
she was Except for the disturbance in the functioning of the sexual organs and the marked sensitne 
ness in legard to the chest deformitN, her condition appeared to be normal Eamilj histor> with 
reference to breast negatue 

Examination levealed the left breast to be represented b> an underdeveloped gland of infantile 
tvpe with a nipple and areola faintly outlined The entire left side of the chest was underde\ eloped 
in all dimensions and the pectoral muscle was absent except for the claMcular portion The muscles 
of the back were underdeveloped The shoulder and the entire upper extremitv of the left side were 
shorter than on the right The right breast was verj h>pertrophic and pendulous with an areola manj 
times the size of normal it reached a level of about two fingers above the umbilicus Because of 
the infantile t>pe of the left breast subtotal amputation of the right breast with free grafting of the 
areola was advised, as it would be impossible to reduce the right hreast to correspond m size to the 
left The patient and her family objected to this procedura and it was decided to reduce the right 
breast in successive stages and enlarge the left side of the chest bj a fascia fat graft (A full report 
of this case with final end result will be published separatel> ) 

opposite side Matching the position of the nipples is another delicate task 
in unilateral repan Throughout the latter difficulties are encountered that 
aie not piesent in bilateial reconstruction, as a result of the necessity to 
conform to a pattern which is usually far from ideal 

To attain symmetry, both breasts should be exposed during opeiation and 
the excision of fat and glandulai tissue should be governed by constant com- 
parison in all diameters It is often necessary to affix the gland to the pectoial 
fascia to achieve parallel position and the desn ed shape 
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In choosing the method of icjian the siiigcon must he guided liy the ulti- 
mate foim of the bi easts " Some pioceduies aie apt to pioduce an excessive 
piotiusion which contiasts unfavoiably with the slight penduloiisness which 
IS usual on the opposite side ’ 

Dangc) s' of Ncoosis — Because of the scaicity of skin theie is a tendency 
to submit the tiansposed mj^ple to excessive tension, thus endangeiing the 
blood supply Cyanotic discoloiation of the aieola, occuiiing immediately 
aftei the nipjDlc is sutuied into its new ])osition, is a warning to lelieve tension 
without delay Dm mg the post-opeiative ])eiiod venous stasis may be caused 
by hematoma Cyanotic discoloiation of the pigmented aiea the day aftei 
opeiation may point to this complication To pi event it diamage should be 



Fig 4]! — FolIosMiig second st igc of lepiii bj the method of tnnsposition of the nipple nnd 

extensive excision of In cast tissue 


instituted at the time of ojjeiation by means of lubbei diains which aie 
lemoved aftei twenty-foui houis 

Excision of too much glandulai stiuctuie at one time may also icsult in 
inteifeience with the blood supply, especially dm mg the 1 eduction of a 
inaikedly hypeiti opine bieast (Figs 3 and 5 ) The excessive lemoval of 
tissue in one stage is paiticulaily dangcious on the sides, wheie the main 
blood supply, piovided by the mammal y aiteiy on the inside and the thoracic 
lateial on the outside, may be cut off fiom the lemaimng gland to a con- 
siderable extent (Fig 6, III ) To pi event this contingency, it is advisable 
to cany out the smgical pioceduie foi the leduction of maiked mammaiy 
hypeitrojDhy in two stages At each opeiation eithei the external 01 the 
internal poition of the gland is left intact to pieseive part of the mam blood 
supply This piecaution eliminates the dangei of sloughing of the skin 01 
nipple (Fig 6, IV and V ) 
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Tig sA Tig sB 

Tig sA — G irl nged twenty seicn referred m Hij 1932 for pHstic repiir of hjpertropliic 
pendulous brersts e\tendmg to 1 leiel slighth nboie the umbilicus Due to the SMninctrv of the de 
formitj, the outliniiig of incisions could be mnde equ-il on both sides to npproicii an ideal pattern 
The surgical repair was done in two stages In the fiist, skin flaps avere outlined on both breasts 
and e\cessi\e fat and glandular tissue remoaed, esnecialla in the loaver poles (Fig 6 II T ) The 
transposed areolx aacre sutured at a higher lea el aaitliout undue tension Interference aaith the blood 
siipplj aaas aaoided ba preseraang most of the glandular tissue on the lateral sides of the breasts 
Three months later the icdiindaiit skin and glandular tissue aaere remoaed from the external aspect 
of the bi easts through an incision in the submammara folds (Fig 6, V H ) 

Fig 5B — Fnd lesult aaith the aieolai seal scaiccla aisible and the loaaer incision concealed 111 the 
siibmammaij fold The satisfactoia end lesiilt bi ought about a great improa enient in the physical 
and mental attitude of the patient 

When the skin covenng cannot be piovided in its entiiety by the anteiior 
flap without pioducing tension about the nipple the posterioi incision is jilaced 
above the submammaiy fold, theieby making it possible to utilize pait of the 
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skin from the posterior aspect of the breast ^ The disadvantage of this lies 
in the fact that the linear scar is then visible under the areola instead of being 
concealed in the submammary fold (Fig 2 ) Sometimes a shortage of skin 
covering makes it necessary to transpose a smaller areola than that of the 
opposite side This is a minoi imperfection 

Summaiy — The most fiequent varieties of breast asymmetiy are (i) 
asymmetry due to unilateial hypertiophy, with the opposite side normal, 
(2) bilateral asymmetiical hypertrophy, (3) asymmetry due to unilateral 
amastia or micromastia, and (4) asymmetry caused by reveised development 
of the two breasts Bilateral asymmetiical hypertrophy is the commonest 
type and occurs in young girls as well as married women 

The etiological factors are not yet known Embryonal maldevelopment is 
to be suspected when malformation is present in the chest-wall, the upper 
extremity and the organs of reproduction Distuibances of internal secretion 
during puberty are probably the cause in a number of instances Trauma 
may be a contributing factor in the overdevelopment of the larger breast 
because of the attempt to conceal the asymmetry by excessive pressure 

The indications foi surgical repair depend on the degree of asymmetry 
and the age of the individual Unilateral repaii is indicated when only one 
breast is conspicuously enlaiged If the opposite side is also paitly deformed, 
correction should be bilateral Surgical reconstruction is more elaborate 111 
unilateral than m bilateral symmetrical hypertrophy because of the necessity 
to make the defoimed breast correspond in si/e and position with the oppo- 
site side 

The piocedure of choice foi the repair of these deformities is transposi- 
tion of the 1 educed gland and nipple Neciosis of the skin and nipple are 
prevented liy avoiding interference with the mam blood supply such as results 
from excessive removal of glandular tissue m one stage, the formation of 
hematoma 01 undue tension 

The plastic repair of markedly hypertrophic breasts is best done 111 two 
stages to avoid complications and assure a satisfactory cosmetic end-result 
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TUBERCULOSIS OF THE BREAST * 

By Walter Estell Lee, M D , and W Russel Floyd, M D 

or Philadelphia, Pa 

FROM THE SURGICVI SERMCF AND THE PATHOLOGICAL. DEPARTMENT OF THF GRVDU\TF IIOSPITM OF THI 

UNIVERSITL OF PENNSLLVANIA 

Until the observations of Sir Astley Cooper^ in 1829, the human breast 
was considered as being immune to tuberculosis Even after this lucid descrip- 
tion, tubeiculosis of the hi east was a much disputed entity and not geneially 
accepted until 1881, when Dubai ,“ by microscopical methods, pioved the 
breast to be subject to tuberculosis 

Compaied with the fiequency of tuberculosis occurimg in the other oigans 
of the body, mammary tuberculosis is apparently a lelatively uncommon con- 
dition Out of 2,297 cases of diseases of the bieast, Malloiy^ found only 06 
per cent to be tuberculous In the decade between 1904 and 1914, Deaver"* 
found only seventy-four proven cases of mammaiy tubeiculosis Barker,^ in 
1926, found that tubeiculosis of the breast occurred once to each fifty cases of 
caicmoma of the breast 

Tubeiculosis of the breast is of couise due to the tubercle bacillus Baikei'’ 
claims that all cases in which the oiganism was lecoveied were due to the 
Bovine type This, however, has not been studied in a laige enough senes 
of cases to draw any definite conclusions It is interesting to note that, accord- 
ing to Boyd,® tubeiculosis is common in the udder of the cow 

Trauma does not seem to play a very important role as a piedisposing 
cause, as only 7 pei cent of the cases gave any such history Heredity 
appaiently also plays a minor role as a predisposing factoi as only 13 pei 
cent of the cases gave a history of tuberculosis in the family 

Sex IS a piedisposing factor as out of 399 cases of breast tuberculosis in 
only foul teen was the bieast of a male involved Age is impoitant as the 
majority of the cases occur between the twentieth and fortieth years, the 
peiiod of reproductive activity Two hundred ninety-foui cases were maiiied 
and 188 had borne childien The youngest case observed was that of a male 
child SIX months old and the oldest case was that of a woman aged seventy- 
three 

There is considerable controversy in regard to the manner in which this 
disease is contracted The cases aie grouped as pi unary mammar)'- tubei- 
culosis, in which the only evidence of tuberculosis is in the bieast, and as 
secondary mammaiy tuberculosis, m which the disease is secondary to an 
existing tuberculous infection m other organs Of the 399 cases of mammaiy 
tuberculosis on lecord, 234 were classified as primary, as no other evidence 
of tubeiculosis could be found 

Deaver and MacFarland” state that with the exception of the few instances of direct 
inoculation of the breast, through abraded surfaces of the nipple or skin and possiblj 

* Read before the Philadelphia Academy of Surgery, November 6, 1933 
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through the milk ducts, all mammary tuberculosis may be looked upon as a secondary 
manifestation of the disease 

Gatewood® believes that tuberculosis of the breast is similar to tuberculosis of 
the kidney in that there is usually a primary focus of infection elsewhere in the body 
whether or not it can be discovered by clinical methods Morgen® states that the 
majority of investigators hold the most common route of tuberculous infection of the 
breast is by the blood-stream He points out that the majority of people are infected 
with tuberculosis but not diseased, and he believes that through some lowering of local 
resistance around this area of infection, the organisms are liberated and may infect the 
breast through a retrograde lymphatic flow or by way of the blood-stream Nagaskima,’® 
however, reports the autopsy findings m thirty-four cases of miliary tuberculosis of the 
disseminated type in which there was no evidence of tuberculosis in the breasts and he 
concluded that tuberculous infection of the breast by way of the blood-stream must be 
extremely rare as m his series the breast was the only organ not diseased Tuberculous 
infection of the breast by contiguity is uncommon but may develop from a tuberculous 
empyema, involving the structures of the chest-wall and eroding into the breast itself 

Pathology — Tuberculosis of the breast is predominately unilateral, as out 
out of 399 proven cases only thirteen had bilateral involvement It occurs with 
about the same frequency on either side 

The pathology of mammary tuberculosis is best classified as follows (i) 
acute miliary tuberculous mastitis , (2) nodular (discrete, disseminated or 
confluent), tuberculous mastitis, (3) sclerosing tuberculous mastitis, (4) 
tuberculous mastitis obliterans, (5) various atypical forms 

(1) Acute miliary tuberculous mastitis occurs m conjunction with gen- 
eralized miliary tuberculosis and has no special surgical significance 

(2) The great majority of the cases of tuberculous mastitis are of the dis- 
crete nodular variety The bacilli lodge in the mammary stroma rather than 
the ductile or periductile tissue and excite a localized tubercle formation 
Daughter tubercles form at the periphery of the original focus and, in time, 
usually a matter of several months but sometimes longer, a palpable mass is 
formed This varies m size but rarely exceeds that of a hen’s egg The 
process may progress from the discrete nodular type to the nodular dis- 
seminated or the nodular confluent type or on to sinus formation Also, it may 
become encapsulated and he quiescent for varying periods of time 

One does not see m the breast the abundant reticulo-endothelial reaction so 
characteristic of the disease 111 other organs There is usually an extensive 
round-cell infiltration throughout the hreast tissue m the legion of the lesion 
and giant cells may be seen 

(3) The sclerosing type of tuberculous mastitis is a very slow progressive 
lesion and most frequently seen m elderly people The breast is usually not 
enlarged and often there is retraction of the nipple due to the large amount of 
fibrous tissue formed Sinus foimation is rare in this type Microscopically 
there is usually seen a diffuse lymphocytic cellular infiltration accompanied 
by epithelioid and giant cells interspersed with varying amounts of fibrous 
tissue but with very little caseation 

(4) In the tuberculous mastitis obliterans the lesions seem chiefly to sur- 
round the milk ducts, destroying the epithelial linings, and finally obliterating 
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them The retained material m the obliterated ducts may excite the formation 
of foreign-body giant cells The nipple is sometimes ulcerated away and these 
cases seem illustrative of a primary ductile infection 

Tuberculosis of the breast is sometimes associated with other diseases of 
the breast There are reported ten cases showing adenoma and seventeen 
cases showing a co-existing carcinoma In one of these cases there was 
bilateral breast carcinoma with unilateral mammary tuberculosis 

Symptomatology — The clinical histoiy of this disease is not characteristic 
m the primary cases In the secondary cases the findings elsewhere in the 
body of tuberculosis lead one to suspect the lesion In 75 per cent of cases 
the first thing noticed by the patient was a painless lump in the breast Only 
6 per cent had pain for the initial symptom In the remainder of the cases 
the first symptom was discharge from the nipple, hardening of the breast or 
sinus formation 

The physical findings depend upon the type of the disease and the stage 
There may be seen anything from a single cystic tumor in the bieast to a 
breast 1 educed to a mass of puckered skin upon which open many discharging 
sinuses In some, there may be a retracted nipple , m others, the skin overly- 
ing the tumor may be pulled m or pushed out and may even lesemble the 
pigskin appearance of carcinoma Upon palpation, the tumor may feel not 
unlike a malignant one being fixed to the surrounding tissue It is not encap- 
sulated and the induration of the surrounding tissue may greatly resemble 
the oedema of the tissues immediately about an area of carcinoma In the 
sclerosing type of tuberculosis, one may feel nothing more than the hardened 
breast parenchyma without any localized lump If an unruptured abscess is 
present in the superficial part of the breast, fluctuation may be elicited and m 
the absence of signs of acute inflammation it cannot be differentiated from a 
simple cyst 

There is axillary lymph-gland involvement in ovei 50 per cent of cases 
In general, tuberculosis of the breast runs a more acute course than does 
carcinoma of the breast though several cases aie reported in which the tubei- 
culosis was present m the breast for over five years and one case in which 
it was present for eighteen years 

Diagnosis — The diagnosis of tuberculosis of the breast is made upon the 
history of a painless lump in the breast, slow in growth and in many instances 
going on to abscess, rupture and sinus formation The involvement is nearly 
always unilateral as only 13 out of the 399 proven cases were bilateral If 
active tuberculosis is present or has been present elsewhere the diagnosis of 
mammary tuberculosis is strengthened When there is only the lump in the 
breast, chronic cystic mastitis, fibroma, adenoma, papilloma, gumma, sarcoma 
and carcinoma must be ruled out The fibro-epithelial tumors and simple 
cysts will not as a rule excite suspicion of tuberculosis Gummas may be ruled 
out by the AVassermann reaction, and by anti-luetic treatment Sarcomas are 
very rare m the breast and grow with great rapidity Pam is usually present 
and the cutaneous veins over the breast are as a rule greatly dilated Cai- 
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cinonia may be extremely difficult to differentiate from tubeiculosis of the 
bieast Howevei, tubeiculosis usually occurs at a younger age and as a rule 
luns a more acute couise than carcinoma Even m cases in which there is 
fluctuation one cannot rule out cancer as this tumor may undergo central 
softening 

Some cases of tubeiculous mastitis of the sclerosing type cannot he diffei- 
entiated fiom carcinoma by gioss section and one must resoit to micioscopy 
The 1 ontgenogi ams of the breast will he of aid in diagnosis, although we can 
find no literature on the i ontgenographical findings m mammary tuberculosis 
The differential points would pi ohahly be somewhat the same as between car- 
cinoma and chronic mastitis The majoiity of the reported cases of pi unary 
tuberculosis of the hi east were misdiagnosed as carcinoma and not until after 
opeiation was the piesence of tuberculosis suspected In mammary tuber- 
culosis with sinus formation, simple p 3 'Ogenic mastitis, degenerated gummas, 
actmom3fCosis and carcinoma must be i tiled out Simple p3mgenic mastitis 
usually runs a more acute course than does tuberculous mastitis, though this 
IS not always true Broken-down gummas may he ruled out by the Wasser- 
mann test and by anti-luetic tieatment Actinom3'^cosis is extremel3’^ rare and 
the lay fungus usually can he found in the discharge from the sinuses 

Carcinoma with sinus foimation may resemble closely breast tubeiculosis 
However, as patients are paying more attention to lumps m the breast and 
are coming to physicians earlier, this stage of cancer is becoming rare 
Cuiettement of the sinuses may disclose tubeiculous granulation tissue and the 
Koch bacillus can sometimes he isolated from the dischaige On all cases of 
suspicious hi east tumors caicinoma should he considered until ruled out The 
absolute diagnosis of mammary tuberculosis is made by the microscopical 
finding of the tuberculous tissue m the lesion or curettings from the sinuses, 
iaiel3'’ by the finding of Koch bacillus m stained sections, or the development 
of tuberculosis m animals inoculated with pus oi scrapings from the lesion 
and more rarely by the finding of the organism in the pus The tuberculin 
test IS of little value m adults as practicall3'^ all show a positive reaction 

Tieatment — The tieatment of breast tubeiculosis is suigical removal of 
the lesion There aie no cases m which proven breast tuberculosis has undei- 
gone a spontaneous i egression Rontgenotherapy peihaps would be efficacious 
111 an earl3'^ lesion, though we can find no evidence of cases so treated Some 
writers advocate simple mastectomy in all cases, while others are more conser- 
lative and recommend removal of the involved area onl3'^ Radical mastec- 
tomy with removal of the pectoral muscles is never necessaiy unless there 
IS involvement of the chest-wall The accompanying l3nnph-node m\ olvement 
may be removed surgically or ma3'^ be treated by rontgenotherapy When 
mammary tuberculosis is untreated, the disease may attack othei organs and 
cause death 

The prognosis in cases of primary bieast tubeiculosis with propei treat- 
ment IS excellent, as the general health of the patients is neaily alwa3^s good 
This IS not tiue of the cases of secondai3'^ bieast tuberculosis, the prognosis 
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being guided iDy the degree of tuberculous in\olvement in other parts of the 
liod} 

Casl I — White female, aged fift> -nine, a housew ife b\ occupation w as admitted 
to the Graduate Hospital with an ulceratue lesion on both nipples The past hlstor^ 
was une\ent{ul except for the birth of one child, now luing and well, and the remo\al 
of a small benign growth from the upper portion of the left breast fourteen 3 ears before 
admission There was no known contact wuth tuberculosis in 3113 form 

Ph3Sical examination was essentialb negatne except for the presence of an ulcera- 
tive lesion on each nipple Se\en months prior to admission she had first noticed a 
crusting of both nipples The lesion on the left breast progressed more rapidh than 
the one on the right and after several months the surrounding areola became nnohed 
When the crusts w’ere remo^ed there was seen a raw bleeding surface, but there was 



Fig I — (C\SE II ) Photograph before operation showing large tumor in upper right breast with 

retraction 01 the nipple 

ne^er 3113 actue discharge from either nipple There w^as a small area of induration 
beneath each nipple, more on the left than the right Iso other pathologi could be 
felt in either breast and the axillar3' bmph-glands were not enlarged 

Rontgenogram of chest show'ed an old organized lesion in the right upper lobe 
which was thought to be an old healed tuberculous process Rontgenogram of the 
breasts showed a small area of densit3 beneath each nipple, more on the left than on the 
right 

The pre-operatu e oiagnosis w as Paget s disease of nipples and both breasts w ere 
removed bv Dr Walter Estell Lee Dr E A Case reported both breasts to be tuber- 
culous, the onh insolvement being a small area just beneath each nipple Sputum was 
examined on six occasions and one guinea-pig was inoculated with sputum and no 
tubercle bacilli w'ere found 

The patient made an uneventful reco\er3 and six months after operation was in 
good condition with no cMdence of recurrence of her tuberculous infection This case 
would appear to be one of primar3 bilateral tuberculosis of the breasts, gaming entrance 
b3 wa3^ of the milk ducts 

C\SE II — hite female, aged thirty -four, a housewife b3 occupation, was admitted 
to the Graduate Hospital with a tumor m the right breast Her past histor3 was un- 
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eventful except for the birth of two children, two and five years previously There had 
never been any known contact with tuberculosis One week before admission she 
had first noticed a painless lump m the upper part of the right breast There were 
several enlarged lymph-glands in the right axilla The breast tumor (Fig i) measured 
6 cc in diameter and appeared to be nodular and infiltrating in character There was 
no attachment to the chest-wall, but the attachment to the skin and the upper part 
of the nipple made it appear to be retracted Ihe lesion had none of the appearances 
of being inflammatory and was only slightly tender on palpation There was never 
any discharge from the nipple Rontgenogram of the breasts (Fig 2) gave evidence 

LEFT 


Tig 2 — Left breast normal Note the regular strntmns extending downward from the nipple toward 

the base of the breast 

Fig 3 — Right breast shows a general enlargement as eonipared with the left The films were made 
under like conditions There is a general dense area with a central portion which is specially dense 
This IS not sharply defined as occurs in a cyst, but radiates gradually into the surrounding tissue 
which led to the rontgenological diagnosis of carcinoma, but in review, December s, 1933 one can 
rtcognwe that there is a base line located about % inch to Yz inch from the chest wall, which should 
always make one think of a non malignant lesion, for the carcinomas break through this base line 

of an infiltrating tumor which did not appear to be encapsulated and seemed definitely 
invasive m character Rontgenogram of the chest as well as other routine laboratory 
studies were all negative for disease 

A diagnosis of carcinoma of the breast with involvement of the axillary lymph- 
glands was made and operation advised Operation was refused and under the direction 
of Dr George E Pfahler radium needles were placed in and around the lesion (Fig 3) 
and rontgenotherapy was given to the point of maximum skin tolerance This therapy 
covered a period of three months and at the end of this time the lesion had become very 
painful and had increased in size, not responding to massive irradiation as does the usual 
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breast carcinoma Operation, again urgently advised, was accepted and the patient 
returned to Dr W L Estes, of Bethlehem, Pa , who performed a radical mastectomy 
on the involved side The pathological examination, made by Dr Henry Rothrock 
and confirmed by Dr E A Case, was tuberculosis of the breast and axillary lymph- 
glands 

The patient made an uneventful recovery from the operation and has been quite 
well since This would appear to be a case of primary mammary tuberculosis as no 
other evidence of tuberculosis could be found 

Case III — Negress, aged thirty-three, a housewife by occupation, was admitted to 
the Graduate Hospital with painful masses and discharging sinuses m the left breast 
and axilla The past history was not significant except for the birth of one child now 
living and well and the fact that she had never been in contact with tuberculosis 

One 3’^ear before admission she first noticed two small painless lumps m the left 
axilla About two months later these lumps began to enlarge, became painful and the 
left breast began to enlarge Several months before admission three sinuses appeared, 
one m the upper outer quadrant of the left breast, one m the axilla and one between 
the breast and axilla She was well nourished and the only evidence of disease was 
an indurated tender area extending from the upper part of the left breast to the axilla 
Three sinuses were present and large amounts of brownish-gray pus was being 
discharged 

Rontgenogram of the chest showed an old fibrotic lesion m the apex of the right 
lung which was thought to be healed tuberculosis Cultures from the breast showed 
Staphylococcus albus A diagnosis was made of chronic suppurative mastitis and axillary 
lymphadenitis Dr Wm Bates removed the indurated sinus-beanng area m the breast 
and the indurated smus-beanng area in the axilla The wound was partially closed 
with adequate drainage 

The pathological examination of the specimen by Dr E A Case was tuberculosis 
of the breast and axillary lymph-glands The patient left the hospital on the eighteenth 
post-operative day with a small draining sinus and in good condition The wound was 
treated for several months in the out-patient department but failed to heal and a second 
operation was advised The patient refused and shortly afterward left the city and 
further records could not be obtained This case would appear to be one of mammary 
tuberculosis with sinus formation secondar}^ to tuberculosis of the axillarj' lymph-glands 
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^^ALUE OP NEPHROLYSIS, URETEROLYSIS AND NEPHROPEXY 

IN SELECTED CASES 

By Alexander Randell, MD , and Edward Campbell, AID 

or PlIILADLLPniA, 

As THE giaclually unfolding pictuie of oui modern conceptions of renal 
I'athology, with its surgeiy, becomes clearer to ns, certain facts stand out 
m bold relief as playing veiy essential parts in the problems presented One 
of the most evident of these is the part played by soil preparation, by which 
we infer that certain changes from the noimal aie existent and by their 
mere existence invite pathological sequelae One of the most frequently 
abnormal states to be recognised is faulty drainage, and a large group of 
pathological conditions aie today gatheied under this one heading and called 
the obstiuctive uiopathies or, in the subject at hand, the obstiuctne nephrop- 
athies Today lather than say that this kidney is pathological because of 
the presence of an infection, we should say that this kidney is diseased be- 
cause it was piimarily anomalous, or because its drainage was faulty Per- 
haps chronic pyehtic infection illustrates the point m question Ecciyone 
lecogniaes the occurience of an acute pyelitis and, by such, accepts the 
clinical pictuie of an acute infectious process that urns its course and tei inm- 
ates — as all such self-hmited infectious jnocesses do — with a complete return 
to noimal, hut the chionic pyelitis, with recurring acute exaceibations that 
never completely cleai up, is the one where some form of pei verted function, 
faulty drainage, or abnoimal renal anatomy has prepaied a soil which, 
once infected, is incapable of ever again legainmg its normalcy Helmholtz, 
in his studies on chronic pyelitis, was able to prove the existence of a renal 
anomaly in one out of eveij'^ thiee cases, while Roscher found 26 per cent 
of renal anomalies m 5,527 autopsies 

Similaily, the pathogenesis of renal calculus, m certain of its phases, is 
approaching an appreciation of the pait played by soil pieparation in its 
occurrence and especially m its 1 e-occurrence 

These two conditions, chronic infection and stone formation, when ob- 
seived in the lower urinary tiact, are acceptable pi oof today of faulty blad- 
der functioning, and are looked upon as symptoms of obstruction and no 
longei as disease entities Does it not behoove us to tianspoit this concept 
to the uppei urinary tract and, by so doing, approach its problems along 
lines of acceptable and proven pathological reasoning^ 

We are piesenting for youi consideration forty-six selected cases of 
lenal pathology, m each of which some form of unilateral obstructive 
nephropatlty existed at the time of operation It might have been proper 
to entitle this piesentation undei the older teim of hydionephiosis, foi, 

* Presented before Philadelphia Acadeim of Surger\, December 4, 1933 
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with but one exception, all the cases presented the picture of this condi- 
tion, but the purport of this presentation is to leave this clinical approach, 
with its clinical diagnosis, and to present the picture from the point of 
view of the fundamental underlying cause, for in the lectification of such 
basic pathology lies the successful surgical approach and successful surgical 
handling 

We have purposely excluded the cases of calculus obstruction, as the 
hydrodynamics of this condition are readily appreciated and generally under- 
stood 

These forty-six cases will be discussed under the following headings 
(a) pathogenesis, (b) symptomatology, (c) diagnosis, (d) results, and 
(e) treatment 

Pathogenesis — In thirty-six of the patients the operative lesion was on 
the right side, in one it was bilateral, and of the remaining nine cases, 
the lesion was m the left kidney Two were in a solitary kidney, the 
other having been previously sacrificed This prevalence of right-sided 
patholog}'’, especially evident in renal ptosis, or acquired renal dystopia, 
has ofttimes been recorded and reasons foi its occurrence surmised , yet 
so far we have not received a satisfactory explanation on which all can 
agree The normal lowei position of the right kidney, the presence of 
the liver above, the gieatei mobility of the hepatic flexure as compared 
with the splenic flexure of the colon, the greater muscular exertion in 
the light-handed, the proximity of appendiceal infections, and the part the 
physiological function of pregnancy plays, are all probable factors in selected 
cases and can be potential factors in the unilateral soil preparation 

The pathological lesions found to explain the cause of symptoms and 
signs in this series were as follows In nine cases aberrant lower polai 
vessels were the cause of the obstructive nephropathy In twenty-two cases 
acquired renal dystopia was at fault In thirteen patients a peri-ureteritis 
was present, while in the remaining two cases a true stricture, or submu- 
cous fibrosis, was present at the ureteropelvic junction 

Anomalies — In seventeen of these forty-six cases true renal anomalies 
were demonstiable Some were anomalies of position, as faulty ascent or 
rotation, others anomalies of form, such as the pancake or disk kidne}'’, 
while others presented true anatomical anomalies, such as varying degrees 
of bifid pelves and ureters, or true anomalous blood vessels 

It IS inteiesting to record these anomalies though difficult to faithfully 
asciibe to them their true role in the obstructive nephropathy However, 
in nine cases accessory aberrant lower polar vessels were demonstrated 
and adjudged to be the active obstructing factor The post hoc, piopfci hoc 
argument, as regards the finding of an aberrant lower polar vessel, is not 
always acceptable proof of its being the primary obstructing factor The 
cases with accessory lowei polar vessels seem properly to be dnided into 
foui gioups 
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(o) First are those congenitally obstructive from infancy, such as the 
case recently reported by Verhac, and also in one of our series Our case 
was a lad of eighteen years, who had no recollection of ever being free of 
a constant left loin ache It was present from earliest childhood and veri- 
fied by his parents Nausea and vomiting were the only clinical symptoms, 
and there were no urinary symptoms and no urinary infection 

(&) Secondly are those cases where the obstruction from accessory 
vessels develops only as growth and puberty change the dynamics of the 
urinary excretion We had two such cases, and both again were males 
Of the nine cases we have reason to believe that symptoms probably dated 
from early adolescence m five of them Both of the above types are prone 
to have incomplete ascent of the kidney, or incomplete rotation, and it is 
easy at operation to demonstrate the pathogenesis The silence of these 
lesions for any active urological symptoms, or signs, accounts for the ordi- 
nary delay in their recognition Gastro-intestinal disturbances are the rule 
and absorb the practitioner’s attention Yet in their early stages these 
cases represent in its purest form the potentially dysiiiic kidney, whose 
early surgical rectification is essentially demanded if the organ is to be 
saved If left alone, they constitute the most ideal soil preparation for 
infection or stone formation, which at once introduces a complication much 
to be feared 

(c) In the third group the existence of an anomalous vessel has been of 
no importance until a secondary factor, such as tiauina, ptosis or the pelvic 
distention associated with pregnancy, brings its obstructive powers into play, 
from which time anomalous vessel, obstruction and hydronephrosis become 
interacting, self-perpetuating and increasing This is probably the most 
usual type in surgical experience 

(tf) The fourth group includes those in which, though abeiiant vessels 
are present, they play no part in the obstructive nephropathy 

It IS of especial interest that in these nine cases, where anomalous ves- 
sels were adjudged the cause of the obstruction, in only one of them was 
the kidney a true third-degree dystopia, and in only two others was a second- 
degree dystopia found Yet of these nine cases seven presented large hydro- 
nephroses, one a moderate hydi onephrosis in a pancake kidney and one slight 
hydronephrosis with pain and hiematuria In the entire study of forty-six 
cases, m forty-two of whom hydronephrosis was present, theie were eleven 
in whom no actual ptosis occurred, and six of these were cases of aberrant 
vessels This is rather strong evidence of the part played by such anomalies 
and IS a diagnostic point in certain cases in explaining pre-operatively the 
reason for hydronephrosis in the absence of demonstrable ptosis There 
appears to be necessary in these cases but a very slight change m renal 
position for the aberrant vessel to begin to cause obstruction Of the nine 
cases with aberrant vessels two were infected, one piactically destroyed 
kidney was removed , the other has been temporarily saved , the remaining 

762 



NEPHROLYSIS, URETEROLYSIS AND NEPHROPEXY 


Sterile cases (seven) weie tieated by severance of the anomalous vessel 
and nephropexy 

Ptosis — Renal ptosis was present in all but eleven of the forty-six 
patients, but in twenty-two of the senes it was judged the sole cause of 
the obstiLiction The lelationship between such leiial dystopia and obstruc- 
tive nephiopathy is well recognized, though a constant reminder must be 
observed of the frequency of this condition in the absence of symptoms 
The oft-quoted figuies of Dr Hector MacKenzie that, of eveiy lOO women, 
twenty will have ptotic kidneys, but only four will have symptoms there- 
from, have been frequently coiroborated During the past four years, 
since we have been able to study the entire dynamics of the urinary tract 
by intravenous urogiaphy and thusly visualize the same m varying intervals 
of time and changes of position, undisturbed by the artifacts of cystoscopi- 
cal instrumentation, it has been intensely interesting to observe the gieat 
number of patients with very evident renal ptosis but in whom acceptable 
evidences of obsti uction have been absent 

Similarly of mteiest have been those cases of bilateial ptosis and uni- 
lateial symptomatology, and these aie some of the facts that again bring 
home the realization of the necessity of further anomalies m ordei that 
such dystopias become symptom-producing From studying these cases, I 
am convinced that the relationship between ptosis, pain and hydronephrosis 
is puiely individualistic, for symptoms aie often long existent before hydro- 
nephiotic dilatation is demonstrable This may be due to the fact that 
one pel son lies down and gams relief sooner in each attack than anothei 
person, and hence the reiterated renal insult is lessened, though symptoms 
continue recurrently Another point recently brought out by Rose is the 
difference m subjective symptoms, according to whether the hydronephiotic 
pelvis is Ultra- oi extrarenal, and it is expected that the intrarenal pelvis 
pioduces pain m excess of the hydronephrosis, while the extiarenal pelvis 
IS fiequently to be found of astonishing size but presenting minimal symp- 
toms 

There weie twenty-two cases of simple renal dystopia, one palpable, 
nine movable and twelve floating, if we adopt Kelly’s classification Each 
presented acceptable evidence that the dystopia alone was responsible for 
the hydionephrosis and the symptoms therefrom In only one of these 
cases was a chionic infection present, as likewise a soft renal calculus, 
which latter was undoubtedly secondary to the stasis and infection, and 
its lemoval, when drainage was established, was but a step m the proper 
handling of the surgical problem Tins patient (a male) has gained forty 
pounds m weight and is working, but there has been a disappointing return 
of his renal function, and stasis has not been entirely relieved One other 
case with third-degree dystopia was associated with a large pelvic neoplasm, 
and as both lesions were diagnosed pre-operatively, nephrectomy was per- 
formed The remaining twenty cases presented eleven third-degree dystopias 
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and nine of second-degi ee dystopia In each of these the dystopia alone 
appeared to be the cause of the symptomatology Each was free of infec- 
tion, and the results of nephrolysis, ureterolysis and nephropexy have been 
especially satisfactory in this group, foi we have sixteen cures to report 
in this group of twenty patients 

Poi-w cteiiUs — The third most prominent cause of the obstruction in 
this series was pen-ureteral and peiipelvic adhesions, and m thirteen cases 
It was consideied to be the factor responsible This is a most interesting 
goup as It IS not necessary to have a true uiinary infection present In 
tact, five of these cases were devoid of infection at their pre-operative 
study \et at operation one finds dense connective-tissue changes, asso- 
ciated with fixation, angulation, kinking or immobility of the ureter This 
leaves little doubt but that this lesion must be associated with some form 
of low-grade chronic infection of a purely local character Twice we have 
seen this associated with a retrocecal ap])endicitis and in one instance so 
diagnosed the condition pre-operatively Today we believe one is justified, 
in all such cases, in perfoiming an intrapentoneal exploration of the ap- 
pendix as a step in the operation, which of course should be done before 
the urinary tract has been actually opened 

In five of these cases the ujiper ureter, the ureteropelvic junction and 
the hydronephrotic pelvis ivere found so densely encased that, to perforin 
a satisfactory ureterolysis, these structures had to be stripped out, oi cir- 
cumcized from their embrasure before normal relations \vere again estab- 
lished The possibility that these dense fascial sheaths may lepresent 
vestigial remains of prerenal organs and are hence of congenital origin 
IS an inteiesting thought to dwell upon as to their etiology 

Varying lessei degrees of inflammatory peri-ureteritis were lesponsible 
in eight patients, and obseivations were made on some of these wdiere angu- 
lations by almost insignificant bands ivere freed to immediately observe 
active peristaltic waves pass successively down and rapidly emjjty the dis- 
tended pelvis In only twm patients was nejihiectomy necessary, in both 
of whom massive pyonephrosis existed 

Submucous Fibiosis — The remaining two cases have been classified as 
true ureteral stricture, and in each case it cvas situated at the ureteropelvic 
junction One was without infection, with only a fiist-degree jitosis, but 
a large hydronephrosis, while the other was infected, with a second-degree 
ptosis and a large hydronephrosis The former w^as handled by a uretero- 
pelvic pyeloplasty, m addition to the uieterolysis, nephrolysis and nephro- 
jDexy, the infected case had to be nephrectomized as the condition ivas of 
eight years’ standing 

Symptomatology — Of outstanding importance in the clinical interpreta- 
tion of these cases is the appieciation of the fact that true urinary symptoms 
are often conspicuous by their absence Where infection is not present, 
neither symptoms nor signs attract the patient’s attention to the urinary 
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appal atus, and hence the physician is misled from the very outset The 
frequently lepeated story is that, aftei a varying period of months and 
years, of fruitless therapeutic endeavoi, a tiansitory hsematuria was the 
hist symptom that focused attention on the true location of trouble 
Hffimaturia was recorded as a symptom at the time of the first urological 
consultation in one-third of our patients Nausea and vomiting were out- 
standing symptoms in sixteen patients, some of whom had cultivated the 
habit of willful vomiting in order to gam relief aftei eating Ten weie 
maikedly constipated Fifteen of these forty-six cases had had a previous 
abdominal opeiation, and nine of them had had more than one such In 
this senes thirteen patients lefeiied all their symptoms to the gastro-intes- 
tnial tiact In twenty-two patients a dull ache in the loin or lowei right oi 
left quadrant was present and drew attention to the possible renal or 
ureteial condition Fifteen had suffered tiue renal colic, and seven were 
to varying degrees dependent upon morphia Dysuiia in fouiteen and 
uiinaiy frequency in twelve of them comprise the only outstanding urinary 
evidence Vague backache was complained of by fifteen, pain in the iliac 
legions by twelve, while nine had themselves noticed an abdominal mass 
An increase in all symptoms at time of menstruation is another misleading 
but frequent observation 

As symptoms of complaint, one must interpret the story of unilateial 
diagging, discomfort, gastric distress that passes through all the phases of 
indigestion to active attacks of nausea and vomiting, but one should look 
with discredit on any one who is not rather promptly improved or relieved 
by lecumbency One naturally becomes wary of the confirmed neurasthenic 
with multiple abdominal scais, who enjoys being the family invalid Our 
present-day methods of investigation, when properly handled and intelli- 
gently intei preted and analyzed, should rarely allow such a one to slip 
thiough to another operative pioceduie, though I fear we have all been 
fooled a time or two m the past 

Diagnosis — It seems beyond a doubt that a keener appreciation of 
urographical study, an accumulating knowledge of rontgenographical inter- 
pretation, and a better understanding of the dynamics of the excretion 
of mine aie responsible for a rebirth of interest in this subject Witb 
the advent of the modern intravenous method of urography came a posi- 
tive means of determining faulty function and a secondary means of studying 
post-operative results Intravenous uiogiaphy, now four years old, has 
earned this field of diagnosis, good as it was before, marvelously farther 
towards jDerfection Today, without the disturbing influences of instrumen- 
tation, we are able to picture the complete physiological functioning of 
the excietoiy uiinaiy channels The dynamics are pictured with time and 
opjiortunity to vaiy position or focus, to check or double check any uncer- 
tain aspects, and later to gam post-opeiative knowledge of results without 
subjecting a patient to c}stoscopy Cystoscopical i:)yelograph} is ne\erthe- 
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less a court of arbitration, and in this series it was utilized wherever it 
seemed indicated 

The method of intravenous urography is so simple, so valuable and 
so harmless that we wish to urge that it be included in the routine study 
of every abdominal case where the time element can be safely spared 
Accurate and proper interpretation of the plates so obtained is of course 
an absolute essential, but a pit-fall into which it is easy to make a misstep 
Today the diagnosis of every case of obstructive nephropathy is ob- 
tained from these evidences with but one exception This one exception 
we consider of the foremost importance, and it is the ability to reproduce 
the symptoms of complaint on artificial distentions of the renal pelvis that 
IS under suspicion Such is not to be elicited by a careless leading question 
that any neurasthenic would bite on, but the accuracy with which a true 
case can be made to experience a typical attack — l^e the symptoms what or 
where they may — is a diagnostic asset of the very utmost value 

Another point of interest was the small number (twelve, or 26 per cent ) 
that presented the classical picture of a long, thin body with flat chest and 
narrow subcostal angle The patient with poor abdominal musculature 
was also in the minority So these two features, so often quoted to make 
one suspicious of acquired renal dystopia, though unquestionably related, 
are by no means a necessity Only once have we obtained that other classi- 
cal diagnostic point of sudden bladder filling at periodic intervals or with 
change of posture The average age in this series is thirty-four and a half 
years, the oldest sixty-one years and the youngest seventeen years 

One thing further should be emphasized To date we are unfortunately 
seeing extremely late manifestations of the conditions portrayed The effort 
should be made, in every branch of surgery, to permit corrective operative 
procedures early It is truly remarkable to observe the rapidity with which 
the renal pelvis attempts to return to normal when once satisfactory drain- 
age IS established We should not have to wait (as unfortunately has been 
advised by some), until gross evidence of hydronephrosis is present to diagnose 
and advise corrective treatment We should be prepared to recognize the con- 
dition without waiting for the development of pathological results It is 
essential that the potential dysunc kidney be early recognized and corrected, 
rather than ask for the uncertain return of a third-degree hydronephrosis 
Results — In nine patients nephrectomy was necessary One had a com- 
plicating pyelitic tumor One was a congenital condition and the kidney 
functionless Five had suffered from six months to eight years, were 
chronically infected, with marked renal destruction, and the outlook was 
not worthy of a trial to save the organ Another had an acute infection 
of a congenital hydronephrosis In the last case an economic pressure 
demanded as prompt a return to health as was surgically possible, and we 
bowed to such necessity where again the outlook was none too promising 
In three others secondary nephrectomy is threatened In one a ureter 
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A\as severed and reimplanted m order to save an aberrant inferior polar 
vessel Symptom-free, he nevertheless has had a poor result on follow-up 
functional and urographical studies The second is a woman whose home 
life is wretchedly unhappy and unquestionably arduous Possibl}’- she re- 
turned to work and trouble too soon, but she has still a continuation of 
painful symptoms and has not been able to allow us a follow-up study The 
third, infected and wuth a soft stone, w^as an early case, and today I would 
say that w^e did not do enough and did not drain properly 

The remaining thirty-four w’-here nephrolysis, ureterolysis and nephro- 
pexy w^ere performed, w^e can classify as tw^enty-six complete recoveries, 
three with partial recover}’- and five awaiting our six-months’ period of 
post-operative follow'-up examination In two cases with good recover}’- the 
solitary remaining kidney was the seat of the operation, its mate having 
been removed m earlier years Of the nine cases of aberrant polar vessels 
eight were severed in order to obtain a complete ureterolysis There have 
been no ill effects m either immediate or late post-operative recovery in them 
There were eleven cases of badly infected pelves Five w’ere nephrecto- 
mized and six subjected to ureterolysis, nephrolysis and nephropexy, wuth 
added temporary pelvic drainage, wuth five good results and one poor, and 
this latter the one referred to above of ureteroneostomy There has been 
one late post-operative death, due to chronic interstitial nephritis, substan- 
tiated at autopsy study 

Tieatmeut — The operation that w’e have used has always been varied 
to meet the individual problems but with basic steps required in all 

The ureter is generally first exposed and carefully studied as it ap- 
proaches its kidney in an effort to trace upward from normal ureter to 
the point of possible blockage This area, if found, is carefully dissected 
to determine cause and effect and outline a mode of corrective surger}’’ 
Polar vessels are ordinarily sacrificed, adhesions are completely removed, 
and in the cases of stricture at the ureteropehnc junction a pyeloplasty of 
generous dimensions has given us our best results 

The kidney is then completely exposed and thoroughly cleaned of all 
adherent perirenal fat and fascia The step is carried to include pelvis 
and pedicle vessels, so that in the end your completely cleaned kidne}, 
pelvis and ureter are free of all encumbrances, but this must be accom- 
plished by delicacy of handling and never by undue roughness 

If infection is present, the pelvis is buttonholed and a curv’-ed lithotomy 
forcep passed into the inferior calj’x and out through the cortex on the 
renal peripher}’- and, by its aid, a catheter drainage tube pulled into the pehas 
The step is almost bloodless, and one can choose the point for perfora- 
tion where the cortex is especially thin and drainage wull be best accom- 
plished The tube is ordinarily large enough to put the w alls of the punctured 
tract on tension, and hence the lack of either bleeding or the necessity for 
any stitching 
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The upper posterior face of the kidney is then decapsulated and the cap- 
sule folded downward, so that the two fixation stitches then placed on the 
posterior face of the lower pole have the added strength of this capsular 
tissue in preventing their cutting out 

The renal fossa is next prepared by stripping all fat and fascia from 
its posterior wall, shoving the same medianward 

Next the kidney is fitted to its new (or old) bed, and the traction 
stitches are so placed in relation to lower ribs, the arcuate ligament, or 
quadratus muscle as to allow a free play to the ureter and a little tilting 
outward of the lower pole Ordinarily two-thirds of the kidne}^ are placed 
above the edge of the lowest rib when fixation is finished and sutures tied 
The table is then flattened, the work and the ureter again inspected, and 
closure made in layers, with oi without drainage as indicated 

The patient is nursed on her back for two weeks, during which time 
the foot of the bed is elevated ten inches, and a third week in bed is varied 
by moderate turning but with competent abdominal support 

In summary let us accentuate the follo\Mng points 

(1) The urological examination of all non-acute abdominal cases, i c 
an intravenous urographical study 

(2) Investigation of the appendix where peri-ureteritis is present 

(3) Drainage in infected cases by nephrostomy m addition to nephropexy 
and ureterolysis 

(4) The realization that one should not have to await the development 
of hydronephrosis before being able to diagnose its incipiency and recognize 
the potentially dysuric kidney 

(5) Corrective surgery must be, perforce, early surgery 
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PRIMARY TUMORS OF THE URETER WITH SPECIAL 
REFERENCE TO THE MALIGNANT TUiMORS 

REPORT OF THREE C VSES 

By Joseph A Lazarus, M D 
or New York, N Y 

Primary tumors of the ureter fall into two mam gioups, namely epithe- 
lial tumors and non-epithehal neoplasms, or those aiising fiom structuies 
othei than the mucous membrane of the uieteial wall The epithelial tumors 
may be subdivided into the papillomata, the papillary caicmomata and the 
non-papillary carcinomata This repoit will deal chiefly with the cai- 
cmomatous tumors of the uieteral wall 

Papilloma — The benign papilloma may occui singly oi m gioups which 
at times may fill the entire ureteral lumen It is stiictly a mucous membiane 
growth made up of villie, each one of which has a coie consisting of fibious 
tissue which contains a small vessel, the entire coie being suiiounded by a 
layer of columnar epithelium (papillaiy-fibio-epithehoma) It is m all re- 
spects identical with the bladdei papilloma Although the consensus of 
opinion is that papillomata are true tumois, Stoerk^ maintains that the papil- 
loma represents the product of a chronic inflammation, a tiue hypeiplasia. le- 
sulting fiom mucous membrane iiritation similai to that which occurs m the 
larynx, gall-bladder oi intestine 

Papillary Carcinoma — Although these tumois outwaidly lesemble the 
benign papillomata, and do, m fact, frequently aiise fiom them, a caieful 
study shows that the individual papilla of the malignant tumoi is thick and 
club-like, and m addition the tumor is attached to the uieteial wall by a 
bioad pedicle While the benign papilloma displays a great tendency to occur 
multiply, the malignant tumor usually lemains single The microscopical 
criteria of malignant cells with then tendency to invade the stalk are fea- 
tures which aie sufficient to diffeientiate the malignant fiom the benign tumoi 
The papillary carcinoma shows a definite tendency to metastasize and invade 
adjacent structures Metastases to regional and i etropei itoneal lymph-nodes 
have occurred m 48 i per cent of the series heie to be reported, while 
metastases to distant organs such as the liver and the lung (22 2 per cent 
and 18 5 per cent , respectively) aie not uncommon The tumois are usually 
situated in the lower 01 pelvic poition of the uietei and as a result of their 
tendency to occlude the ureteral lumen aie fiequently associated with 
hydronephrosis and hydio-uretei 

Non-papillai y Caicinoma — The non-papillaiy group of caicmomata rep- 
resented by adeno-carcinoma, caicinoma-sohdum, medullar} -caicinoma, 
encephaloid-carcinoma, sen rhous- and squamous-cell carcinomata, constitute 
about 42 pel cent of all the malignant gionths of the ureter j\ few cases 
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have been reported where the tumors were mixed, as m the case of Adler^ 
where there was a combination of squamous and papillary carcinoma, and the 
case of VorPahl® where the tumor at the ureteral orifice consisted of medul- 
lary carcinoma and that found m the mid-portion of the ureter of scirrhous 
carcinoma The squamous-cell tumors are frequently associated with calculi 
or with other types of inflammatory lesions Aschner’s^ case, for example, 
was associated with leucoplakia of the surrounding ureteral mucosa Similar 
association between cancer and calculus is seen in the gall-bladder Judd and 
Struthers'' maintain that this combination is present m i6 per cent of all 
cases, while Kretschmer® found only five cases associated with calculus Our 
studies indicated onl}'^ ten instances of ureteral calculi in a collected series of 
sixty-eight cases of carcinoma of the ureter, including three cases of the 
author, an incidence of 14 7 per cent The literature indicates two cases 
associated with anomalies of the ureter, one by Neelson,"^ m which there 
was a forking of the ureter with a double pelvis, and the other by Jona,® m 
which the tumor occurred in a sort of diverticulum of the ureter In one 
of the cases (Case l) reported by the author, there was a double ureter 
Incidence — Primary carcinoma of tbe ureter was first reported by Payer,® 
in 1841 It was not until forty-three years later that the first report of such 
a tumor appeared in English by R Davy 

Women are affected almost as frequently as men (32 36) The greatest 
incidence of carcinoma of the ureter occurs in the sixth and seventh decades 
Out of sixty-eight cases, fifty-one occurred between fifty and eighty years of 
age The oldest patient was a female, eighty-nme years of age, reported by 
Toupet and Gueniot,^^ and the youngest thirty-five (one case by Finsterer^® 
and the other by Hofmann’-®) About half of the reported cases occurred 
in the lower part of the ureter The right ureter was affected almost as often 
as the left (32 33), three reporters failing to mention the side involved 

Symptomatology — There are no symptoms sufficiently charactensic to 
differentiate a benign from a malignant growth of the ureter In fact, it is 
almost impossible from symptoms alone to ascertain whether the lesion is in 
the ureter or in the corresponding kidney Pam, haematuria and tumor con- 
stitute the triad of symptoms suggestive of this disease And yet, all three 
of these symptoms are not always present m any given case PIsematuria is 
by far the outstanding, and often the earliest, symptom of malignant tumor 
of the ureter, being present in 75 per cent of the cases collected m this series 
In fact, It may be the only symptom as m the cases of Albarran,’® Suter’^^ 
and others On the other hand, haematuria may be entirely absent (Wising 
and Bhx,’^® Toupet and Gueniot,”- and others) The haematuria is usually 
profuse, intermittent and unaccompanied by pain, although colic may occur 
as a result of the passage of clots through the ureter It is not at all infre- 
quent to recover small worm-like clots from the urine passed in such cases 
(Jona® ) Haematuria of ureteral origin does not differ from that seen when 
the source of the bleeding is in the kidney 

Meeker and McCarthy’^’’ have shown in their case that pain may consti- 
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tute the only symptom m carcinoma of the ureter A careful study of our 
statistics referable to this symptom reveals the fact that 45 5 per cent of the 
patients complained of renal pain, 58 per cent complained of abdominal 
pain and 8 7 per cent gave backache as one of the symptoms In cases where 
pain is not due to the passage of blood-clots it results from retention of urine 
due to the partial or complete occlusion of the ureteral lumen by the gro\\ th 
Occasionally, the pain is attiibutable to the concomitant existence of a ureteral 
calculus (Metcalf and Safford,^® Paschkis,^® and others) There is another 
type of pain which is due to pressure or invasion of the tumor upon ad- 
joining structures, in which event the pain usually radiates to the abdomen, 
pelvis or perineum Sciatica was complained of by Israel’s-® patient as a 
result of the pressure by the tumor upon the sacral plexus 

In every type of ureteral tumor, benign or malignant, there occurs during 
some stage of its growth an obstruction to the flow of urine from the cor- 
responding kidney which leads to retention of urine and to a dilatation of the 
ureter and renal pelvis, and eventually to hydronephrosis and hydro-ureter 
It IS the hydronephrotic kidney which is readily palpated in the flank and 
often designated as a tumor, as was recoided in 352 per cent of the col- 
lected cases in this series, although a survey of the pathological specimens 
recovered by opeiation or autopsy disclosed an incidence of hydronephrosis of 
67 6 per cent indicating thereby that although this condition is present very 
frequently, it is noted m the course of physical examinations m only slightly 
more than half of the cases In those cases where hydronephiosis was not 
present, it was due to the fact that the tumor either remained small or was 
situated at the ureteral orifice and showed a tendency to grow into the blad- 
der rather than into the ureteral lumen as was noted m the cases lepoited by 
Finsterer, ChiarF^ and Hofmann In certain well-advanced cases (But- 
lei,^^ Paschkis and Pleschner®® and others), it is at times possible to feel the 
actual ureter tumoi through the abdominal wall, rectum or per vaginam, and 
in the case of the latter may be mistaken foi adnexal neoplasm (Albarran,^® 
IsiaeF) 

Diagnosis — A survey of Table VI indicates that only twenty-two cases 
including three of the writer’s an incidence of 32 3 per cent , were diagnosed 
as tumors of the ureter, and four additional cases as probable tumors of the 
ureter, leaving about 62 per cent of the cases where this lesion was not even 
suspected It is also of interest to note that up to about 1915 most of the 
diagnoses were made at post-mortem Gerstem,^® m 1902, was the first 
to diagnose the condition clinically, and, m 1912, Chevassu and Mock--* also 
made a clinical diagnosis of ureteral tumor Chian-*- noted the possibility of 
such a lesion m 1914, while Neelson,'^ one year later, made a correct pre- 
operative diagnosis Since then, with the use of the more modern procedures 
in urological study, the incidence of correct pre-operative diagnosis becomes 
more marked In other words, it is quite evident that it is exceedingly diffi- 
cult to make the diagnosis from symptoms and physical signs alone Guen 
the three cardinal symptoms, namely hsematuria, pain and tumor, one must 
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suspect calculus, inflammation or tumoi X-iay usually suffices to rule out 
stone At times, finding of atypical cells m the centrifuged specimen of 
urine, oi even of papillary-like tissue, may aiouse suspicion of tumor as m 
the case of Kiaftt-® 

It IS upon cystoscopy and the various allied piocedures associated vrith 
It that we must depend to make the diagnosis of ureteral tumors Through 
the obsercation telescope blood may be seen coming through one ureteral 
orifice (173 pel cent ) or a papillaiy exciescence may present at a ureteral 
meatus (294 pei cent ) Blum-'^ was the fiist to describe a case in which, 
dining the uieteial systole, a papillaiy tumoi appeared through the meatus 
only to disappeai again dm mg diastole This same condition was found 
by Caporale E Wassidlo desciibed a case m which a papillaiy tumor 
piesenting at the uieteial oiifite grew laigei with the expulsion of mine 
from the ureteial meatus 

One of the most helpful diagnostic methods is the passage of the ureteial 
catheter An obstiuction is frequentl}' encountered at the site of the tumor 
(38 2 pel cent ) This m itself is not of diagnostic importance, but the 
provocation of bleeding following tbe manipulation of tbe catheter at the site 
of the obstruction is definitely significant Beei-® commented upon the nature 
of the bleeding m such cases by stating that where the obstruction is due to 
a tumoi the blood, instead of dropping out of the end of the catheter in- 
termittently, drops out continuously Krafft-® suggested massaging of the 
metei to evoke bleeding in cases of suspected ureteral neoplasms This 
observation was confiimed by Gottlieb®® 

A filling defect m the meteiogiam is of great diagnostic importance 
(Crance and Knickeibocker,®^ D Annoy and Zoellei,®® Scheele,®® author) 
However, this piocedure cannot always be cairied out since m deep-seated 
and infiltrating tumoi s the fluid medium cannot be made to pass the obstruc- 
tion, but flows back into the bladder without delineating the growth Crance 
and Kmckerhockei weie the fiist to clearly demonstrate a tumoi of the 
ureter by this method Later Scheele,®® Stewart®'' and others showed the 
lesion by using fluid medium Neuwnth and Bedrna®® showed the possibility 
of demonstrating meteral tumors by pneumo-uretei ography Although a case 
may piesent hsematuria and an enlaiged kidney, and bleeding may be in- 
duced by the passage of a uieteral catheter and the Rontgen plate may fail 
to show the piesence of a stone, yet the diagnosis of a ureteral tumor must 
leinain problematic It is only when the ureterogiam demonstrates a filling 
defect that the diagnosis can be made with certainty This procedure is of 
couise not indicated m cases where a tumoi is actually seen presenting at the 
ureteral oiifice Owing to the difficulty of establishing a coriect diagnosis, 
several cases have been opeiated upon foi h3''dionephrosis in which, following 
the extirpation of the kidney, a second operation had to be performed to 
remove the tumor-bearing meter (Van Capellen,®" Judd and Struthers,® Sutter 
Toupet and Gueniot, and others) Even at operation it may be impossible 
to feel a soft papillomatous type of tumor m the uretei In 29 4 per cent 

772 



TUMORS OF IHE URETER 


of the cases within this senes, the diagnosis was established In the inesence 
of a tumoi piotiuding fiom the uieteial meatus 

Metastascs — Metastasis and invasion of neighboiing stuictuies aie charac- 
teiistic of malignant tumoi s of the uietei A suivey of Table V indicates 
that the i eti opentoneal nodes (48 i pei cent ), hvei (22 2 pei cent ), kidney 
(18 5 pel cent ) and lungs (18 5 pei cent ) constitute the most fiequent sites 
foi metastatic deposits Invasion by the tumoi into the neighhoiing muscles 
such as the psoas occuiied mill pei cent of the cases that came to autopsy 

Tieatmenl — Although a leview of the hteiatuie indicates a vaiiety of 
treatments foi this disease, the pioceduie of choice is complete nephio- 
uieteiectomy by the extiapei itoneal loute The tianspeiitoneal method was 
used by Quimbly'*’^ and by Paschkis and Plescbnei The extnpation of a 
single tumoi situated m the lowei uietei was earned out by Fmsteiei thiough 
the supiapuhic loute, and also by J Thomson Walkei.^® who lesected the 
lowei poition of the uietei haihoiing the giowth, and leimplantcd its pioximal 
end back into the bladdei The pioceduie which the authoi employed m two 
of his cases was a complete nephi o-ui etei ectomy thiough a long Alban an 
incision extended downwaids towaid Poupait’s ligament, the lesection in- 
cluding a poition of the bladdei wall adjacent to the uietei a’ meatus The 
defect in the bladdei was closed in la)^eis and an indwelling DePe/zai cathetei 
intioduced into the bladdei thiough the uiethia and lelt in place foi one 
week to ten days foi the pin pose of pi eventing uiinaiy leakage thiough the 
vesical sutuie line In the thud case a complete nephi o-uietei ectomy was 
perfoimed without including the uietei al meatus The tumoi which piesented 
at the oiifice was tieated by fulguiation and ladium thiougb a subsequent 
supiapubic systotomy aftei opeiation It is advisable to follow the suigical 
pioceduie with a full couise of deep Rontgen theiapy, especially diiected to 
the livei, lungs and spine 

luiiiojs Ans^nq fioiii Sfiuclmes Oilwi ihau Mucou'^ Mciiibi auc — The 
tumoi s belonging to this gioup aie of laie occuiience They may aiise 
fiom the musculatuie 01 connective-tissue constituents of the uieteial wall, 
aie moie fiequently encounteied in the young, and aie lapidly gi owing malig- 
nant tumoi s Unlike the epithelial type of tumoi, they aie laiely accompanied 
by hiematuiia Watjen'’’’ lepoited a case of fibiomjmma with hyalmi/ation 
of the connectn'^e tissue and calcification which caused a stenosis of the lumen 
of the uietei, and suggested its oiigin fiom the smooth muscle of the wall 
of the uietei Similai cases weie lejioited Ity Biongeisma"’ and by Djeng- 
Jan-Ku (quoted by Weinstock) A case of lound-cell saicoma of tbe uietei 
was lepoited by Jaiget (quoted by Plellei ) Alban an quotes Witliit/ky'* 
as having found an alveolai saicoma of the uietei and Voi Pahl attiibutes a 
similai case to Lichtheim " RibbeiP’’ icpoited a case of myosaicoma, and 
Pindei accidentally found at autopsy a tumoi in the lowei left iiictei 111 a 
sixty-eight-yeai -old uoman consisting of epithelium, muscle and connective 
tissue which had caused a stenosis of the lumen of the uietei Caulk*" re- 
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ported a hasmangioma of the juxtavesical portion of the ureter which could 
be felt through the vagina and which gave rise to hsematuna 

PERSONAL CASE REPORTS 

Case I — Mrs C W, aged forty-two years, first seen October 24, 1929, complaining 
of frequency of urination, dysuna and hiematuna of three years’ duration On several 
occasions she experienced a dull ache in the left lumbar region Although her appetite 



Fig I — (Case I ) Pyeloureterogram showing defect m ureterogram and pyonephrosis 


was poor, there was no apparent loss of weight Past and personal history was essentially 
negative 

Cystoscopy — Cystoscopy revealed a bladder diffusely inflamed Situated about one 
centimetre above the right ureteral orifice there was a circular necrotic area measuring 
about two centimetres in diameter, the lower part of which was covered with blood-clot 
while the upper part was of a pale yellowish color and distinctly villous in character 
A pedicle could not be seen, nor was there any evidence of irritation around the base of 
the lesion The right ureter was easily cathetenzed, while the catheter encountered an 
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impassable obstruction m the left ureter three centimetres from the bladder The ’pthalein 
concentration was good from the right kidney, and the urine obtained from that side 
showed a few red blood-cells No specimen was obtained from the left kidney Cultures 



Fig 2 — (Case I ) Showing condition of kidnej and ureter found at operation 


from the right kidne}* were sterile and B coh coinmums was recot ered from the bladder 
Specimens w'ere negatne for the bacillus of tuberculosis Four dats later a catheter was 
passed bet ond the obstruction and reached to a point fifteen centimetres from the bladder 
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the left kidney On culture, the specimen showed B colt communis and Sti cptococcus 
hamolyticus, but no evidence of tubercle bacilli 

A left pvclo-ureterogram revealed an enormous pyonephrosis with a marked dilatation 
of the upper ureter In the region of the pelvis, and extending between the second and 
third transverse processes, there was a triangular negative shadow (Fig i ) A second 
negative shadow was seen in the ureterogram between the transverse process of the fifth 
lumbar vertebra and the base of the sacium 





Tig 5 — (Case II ) Left pjelotram showing pjonephrotic kidnej OnI> upper portion of the 

iiretci IS outlined 

Fentattve Diagnosis — Left pyonephrosis, left pyo-ureter, left reml calculus and tumor 
of the left ureter 

Opeiation — October 31, 1929 Under spinal aii'csthesia (tropo-cocaine) supplemented 
with gas-oxygen narcosis, a complete left nephro-urcterectomj was performed The 
kidney was completelj pyonephrotic and contained a large calculus in its pelvis Two 
ureters passed from the kidney to the bladder, one of normal size, and the other the size 
of a loop of small intestine There was a high-grade periureteritis In the juxtavesical 
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portion of the dilated ureter there was an indurated mass about the size of a clierrv which 
was definitely infiltrating into the surrounding structures 

The kidney was mobilized through a seven-inch Albarran incision in tjpical manner 
and the ureters freed as far down as possible, and tied off with tape The wound was then 
closed, the patient turned over on her back, and the ureteis exposed extrapentoneally 
through a second incision and traced dow’ii to the bladder w'hcre they were divided 
between chromic ligatures This wound w.as drained and closed in layers The patient 
was then again placed in kidney position, the original wound reopened and the kidne\ 
with Its ureters removed, after which the wound w'as closed m layers over appropriate 
drainage 

Pathological Rcpoit — Specimen consists of a kidney and tw'O ureters, one ureter en- 
larged and thickened and the other of normal dimensions Several large cavitations arc 
seen wnthin the kidney, each containing a calculus Practicall} all of the renal parenchyma 
between the cavities is replaced by fatty and fibrous tissue The renal cortex is about o 2 



Tie 6 — (Ctsc II ) Showins: condition of kidney md nictci oftn fixition in fornnhn Note necrotic 
condition of meter il wnll ind tumor nt lower end 
Fic 7 — (Csse II ) Note complete de'.truction of leml inrtncinnn 


centimetre in thickness At the low'cr end of the dilated ureter there is a hard mass about 
the size of a cherry occluding the ureter lumen (Fig 2 ) 

Mic) o^copical Diaqiwns — Calculus-pyonephrosis of kidncj', pyo-ureter, medullary 
carcinoma of ureter (Figs 3 and 4 ) 

Subsequent Com sc — November 30, 1929, the bladder w'as opened through the supra- 
pubic route and five platinum-covered radon seeds aggregating 1,506 millicune hours 
w'crc implanted around the tumor over the left ureter orifice Tlie patient was discharged 
from the hospital December 19, 1929, in good condition C^stoscop> performed tw'o weeks 
later showed a slough at site of tumor 

Four months later c\stoscopy revealed a tumor behind the right ureter orifice which 
was treated with radon seeds implanted through the cjstoscopc The patient was rcc\sto- 
scoped fi\e months later and no evidence of tumor found in the bladder Deep Rontgeii 
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therapy was given to the bladder, spine, lungs and liver When last seen in October, 1930, 
the patient had developed metastases to the spine 

Case II — C L, male, aged sixty-eight years, first seen May 15, 1930, complaining 
of hsematuria of eight years’ duration Save for a gonorrhoea forty years ago, and a 
chancre thirty-eight years ago, the past history was essentially negative The outstanding 
features of the physical examination were diffuse enlargement of the superficial lymph- 
nodes, dullness and increased breath sounds over both apices, feeble heart sounds and an 
enlarged, firm prostate 

Cystoscopy — May 15, 1930 The bladder was thickened and trabeculated There 
was a moderate hypertrophy of both lateral lobes and a well-defined hypertrophy of the 
median lobe of the prostate Blood-clots were adherent to the left ureteral meatus Both 
kidneys were easily catheterized Urine from the right kidney was clear and negative 



Fig 8 — (Case II ) Micropliotograph of tumor 

microscopicallj, while the urine from the left side contained blood ’Pthalein concentra- 
tion right, good , left, poor Specimens from both kidneys were sterile on culture and 
negative for the bacillus of tuberculosis, while the bladder urine showed a growth of 
Staphylococcus aibns Right pyelogram was negative Left pyelogram revealed a large 
pyonephrosis and pyo-ureter with an acute “S” kink in its upper portion A shadow sug- 
gestive of a stone could not be seen in the region of the kidneys or ureters The left 
renal silhouette was, however, larger than that of the right kidney (Fig 5 ) 

The patient was again seen June 3, 1931, stating that he had had profuse hasmaturia 
for several days Cystoscopy revealed several blood-clots m the bladder, one being firmly 
adherent to the left ureteral orifice The lateral and median lobes of the prostate were 
greatly enlarged An attempt to catheterize the left ureter was unsuccessful due to the 
presence of an impassable obstruction at one centimetre from the bladder Uroselectan 
examination failed to show any dye in the left renal pelvis on a series of films taken 
over a period of two and a half hours Operation was advised and refused 
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The patient was again seen May i6, 1932, complaining of profuse hiematuria, fe\er 
and marked asthenia Cystoscopy now showed a lenticular tumor about the size of a 
small pea attached to the upper lip of the left ureteral meatus A catheter could not be 
made to pass into the left ureter The left kidney was felt to be definitely enlarged 
Uroselectan revealed a very large left kidney which did not concentrate at an}' time 
during the examination, its ureter was never outlined The right pelvis and ureter 



Fig 9 — (Case III) Ititra\enous pjeloffram Note enormous enlargement ot left kidney 
with complete absence of dye in plevis or ureter 

were normal A chest plate showed old healed tuberculous lesions in both lungs There 
w'as no evidence of metastases A diagnosis was now made of tumor of the left ureter, 
left pyonephrosis and pyo-ureter 

OpciatiOH — May 20, 1932 Under spinal an<esthesia (tropo-cocaine) a complete left 
nephro-ureterectomy was performed through a nme-mch Albarran incision The kidne\ 
was enormously enlarged, reaching from the diaphragm to the crest of the ileum, com- 
pletely pyonephrotic and intimately adherent to the surrounding structures The ureter 
was markedly dilated and thickened and adherent to its bed Situated in the extreme end 
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of the ureter there was a hard nodule about the size of a pea The entire kidney, ureter 
and a portion of the bladder wall with the ureteral meatus were extirpated and the defect 
m the bladder closed with interrupted chronic sutures The wound was drained and closed 
in layers An indwelling catheter was passed into the bladder per urethram and strapped 
in place , the bladder being irrigated every six hours 

Convalescence was uneventful, the catheter was removed after ten days, and the 
patient was discharged from the hospital in good condition June ig, 1932, the twentj -ninth 
day after operation 

Pathological Repot t — Specimen consists of a kidney measuring eighteen bv nine b) 
eight centimetres, completely p3 onephrotic, showing no parenchj ma The ureter measures 
eighteen b^ one and one-half centimetres with a tumor situated in its distal portion The 
lumen of the ureter was filled with necrotic material (Figs 6 and 7 ) 



Fig 10 — (Cise III ) Showing, condition 
of kidney and dilated ureter Note tumor at 
end of ureter 



Fig II — (Case III) Ureter opened Note two 
growths in lumen of ureter 


Mici oscopical Diagnosis — Diffuse pyonephrosis, pjo-ureter and papillary carcinoma 
of the ureter (Fig 8 ) 

Case III — M B , a male, aged sixtj-six years, first seen m consultation August 27, 
1931, complaining of difficulty of urination and hiematuria, at which time a two-stage 
prostatectomy was performed foi a fibrosis of the prostate and contracture of the vesical 
neck The patient was again seen six months later complaining of h ematuria, loss of 
weight (ten pounds) and pains m both hips 

Cystoscopy — Cystoscopy revealed a moderately thickened and trabeculated bladder 
with well-defined Mercier’s and median bars The left ureteral orifice bulged into the 
vesical lumen and was surrounded by a small papillomatous tumor The left catheter 
encountered an impassable obstruction at two centimetres from the bladder The right 
ureter could not be visualized 
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luiraz'cuous Pyclogiaphy — The pvelograms re\ealed the right kidne\ of normal size 
shape and position w ith a normalh formed peh is 1 he left kidnex appeared enormoush 
enlarged mth a pear-shaped bulging of its lower pole Plates taken at intenals o^er a 
period of four hours failed to show the presence of the d\e in the left renal pehis 
(Fig 9 ) Situated on the upper margin of the bladder silhouette and to the left of the 
mid-line, there was a shadow oroid in shape and the size of a small cherry 

The outstanding features of the physical examination were a rough systolic murmur 
heard at the apex with an h\pertroph} of the heart to the left blood-pressure 200/100 
the Iner edge was palpable two fingers breadth below the costal arch and the left kidnc} 
felt great!} enlarged There was a moderate anlalosis of the left hip Rontgenological 
stud} of the chest failed to show the presence of pulraonar} metastases The pre-operatn e 



Fig 12 — (Case III ) llicrophotograph of tumor 

diagnosis was left h} dronephrosis, left Indroureter and primar} carcinoma of the left 
ureter 

Opciahon — April 20 1932 Under spinal anaesthesia (tropo-cocaine) the left kidnet 
and ureter were exposed through a single nine-inch Albarran incision The kidne} was 
represented b} an enormous sac intohing mosth its pehis and lower three-quarters of 
the renal parenchtma The ureter was enlarged to the size of a loop of small intestine 
down to the bladder At the ]uxta-\esical portion of the ureter one could feel a nodular 
mass about the size of a cherr} Situated at the ureteral orifice there was a papillomatous 
tumor, the size of a pea (Fig 10) The kidne} and ureter were dense!} adherent 
to the surrounding structures (perinephritis and periureteritis) The renal pedicle seemed 
to enter the kldne^ aer\ close to its upper pole 

\\ ith great difficult} the kidne} and entire ureter were mobilized together In order 
to renioie a portion of the bladder adjacent to the left ureteral meatus it was neccs<;ar} 
to dnide the left %as deterens between two ligatures, the former procedure was then 
easih accomplished The opening in the bladder was closed with interrupted chromic 
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sutures A rubber dam and tube were introduced into the pelvis, and one tube was placed 
into the renal fossa and the wound closed in layers, following which an indwelling 
catheter was left m the bladder per urethram 

Specimen — The specimen consisted of a large hydronephrotic kidney measuring 
thirteen by eight by seven centimetres, filled with necrotic and hiemorrhagic fluid The 
ureter which was attached to the kidney measured seventeen centimetres and was over 
two and a half centimetres in diameter, and was filled with fluid similar to that found 
m the kidney Blocking the ureteral meatus there was a villous growth about the size 
of a small pea With the ureter opened, it was seen that there was a second growth 
about one and a half inches above the meatus which was flat, papillomatous, and occupying 
about one inch of the ureteral wall Situated about three-quarters of an inch above the 
growth just described, there was a third tumor which felt nodular and was the size of 
a hma-bean There was no growth within the kidney or its pelvis (Fig ii ) 

Mici oscopical Diagnoses — Left pyonephrosis, left pjo-ureter and multiple papillary 
adeno-carcinomata of the ureter (Fig 12 ) 

Subsequent Coufse — The patient made an uneventful recoverj', the wound healing by 
primary union with very little drainage through the tubes The indwelling catheter was 
removed on the ninth day after operation and the patient discharged from the hospital 
on the twelfth post-operative day Since leaving the hospital, he has been receiving a 
course of deep Rontgen therapy 



Table I 




f Females 

32 

Right 

32 ] 


68 cases j 


Left 

33 ( 68 


[ Males 

36 

Unrecorded 3 J 


Age Incidence 



Number of Cases 

Percentage 

First decade 



0 


Second decade 



0 


Third decade 



0 


Fourth decade 



4 

5 8 

Fifth decade 



17 

25 

Sixth decade 



15 

22 

Seventh decade 



19 

27 9 

Eighth decade 



8 

II 7 

Ninth decade 



2 

2 9 

Not recorded 



3 

4 4 


Table II 




S3miptoms 



Number of Cases 

Percentage 

Hcematuria 



51 

75 

Loss of weight 



12 

17 5 

Renal pain 



31 

45 5 

Pain in abdomen 



4 

5 8 

History or evidence of calculus 



10 

14 7 

Backache 



6 

8 7 


Table III 




Positive Diagnostic Signs 



Number of Cases 

Percentage 

Enlarged kidney 



25 

35 2 

Mass felt along course of ureter 



7 

10 2 

Obstruction of ureter elicited with catheter 


26 

38 2 

Blood through ureter catheter 



12 

17 5 

Tumor presenting at ureter orifice 



20 

29 4 

Filling defect in ureterogram 



6 

8 7 
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Table 


Duration of Sj-mptoms 

Number of Cases 

Percentage 

One month or less 

5 

9 8 

One to SIX months 

15 

29 4 

Six to 12 months 

8 

15 6 

One to two years . 

II 

21 5 

Over two years 

12 

23 5 

Unknown or unrecorded 

17 



In this table fift}*-one patients are used as basis of estimation, since m seventeen the duration 
of sjmiptonis is unrecorded 


Table V 

Pathological Reports 



Num- 

Per- 



Num- 

Per- 


ber of 

cent- 



ber of 

cent- 


Cases 

age 



Cases 

age 

Assoaated hydronephrosLS 

s6 

67 6 

Metastases and direct mvasions 


Assoaated h5'dro-ureter 

35 

51 4 

(twenty-seven post-mortems) 



Reports of Z^Iicroscopical ex- 



I 

Retroperitoneal nodes 

13 

48 I 

animation of ureteral tumors 



2 

Intestme 

I 

3 7 

I Transitional cell 

2 

2 9 

3 

Peritoneum 

I 

3 7 

2 Adeno-caremoma 

2 

2 9 

4 

Pancreas 

I 

3 7 

3 Caremoma sohdum 

3 

4 4 

5 

Rectum 

2 

7 4 

4 Medullary caremoma 

6 

8 7 

6 

Pericardium 

I 

3 7 

5 Caremoma 

6 

8 7 

7 

Bladder 

5 

18 5 

6 Cylmdncal-cell epithe- 



8 

Spleen 

I 

3 7 

homa 

I 

I 5 

9 

Liver 

6 

22 2 

7 Encephaloid caremoma 

I 

I 5 

10 

Kidney 

5 

18 5 

8 Scirrhous carcinoma 

I 

I 5 

II 

Muscle 

0 

II I 

9 PapiUarj' caremoma 

28 

UI I 

12 

Lung 

5 

18 5 

10 Squamous caremoma 

8 

II 7 

13 

Nenes 

I 

3 7 

1 1 Epithehoma 

9 

13 2 

14 

Bone 

2 

7 4 

12 Not recorded 

4 

5 8 

15 

Vasa deferentia 

I 

3 7 




16 

Vagma 

I 

3 7 




17 

Prostate 

I 

3 7 



T\ble VI 








Number of Cases 

Percentage 

Cases diagnosed as tumors of ureter 



22 

32 

3 

Cases diagnosed as probable tumors of ureter 


4 

5 

8 

Cases diagnosed as tumor of gemto-unnaiy tra' 

ct other than 



ureteral 




13 

19 

I 

Miscellaneous diagnoses 




14 

22 


Cases m which no diagnoses were made 



15 

22 

6 


Summary and Conclusions — Priraar}’- malignant tumors of the ureter are 
exceedingly rare, as indicated by the fact that, after a careful search of the 
literature, onl}’ sixt^'-eight cases could be collected, including three reported 
by the ttriter in this communication Of the total number of tumors, 42 
per cent ere of the non-papillarj’’ type ^lahgnant tumors of the ureter are 
most frequently found in the lower part of the ureter and are usually asso- 
ciated with hydronephrosis (67 per cent ), and h}dro-ureter (51 per cent.). 
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The disease is most prevalent in the sixth and seventh decades (50 per cent ) 
The growth is invasive and metastasizes readily to the regional lymph-nodes 
(48 per cent ), lungs (18 per cent ) and liver (22 per cent ) 

Although pain, liEematuria and enlargement of the kidney constitute the 
characteristic triad of symptoms of this disease, it was found that hfematuria 
alone was the outstanding symptom (75 per cent ) The diagnosis of this 
disease can be made, however, only by carefully executed and interpreted 
cystoscopical X-ray procedures The ^wesence of a tumor at the ureteral 
orifice IS a highly suggestive finding, yet it was reported in only 29 per cent 
of the cases m this senes A definitely established filling-defect m the 
ureterogram is the only pathognomonic sign of a tumor of the ureter, and 
was reported m only 8 7 per cent of the cases The infrequency of this 
finding IS probably due to failure to suspect the lesion and consequently to 
the failure of carrying out carefully made ureterograms If, upon encounter- 
ing an obstruction in the ureter (382 per cent), piovocatmg bleeding by 
manipulation of the catheter, and failing to demonstiate a shadow suggestive 
of calculus at the site of obstiuction on the Rontgen film, one were to suspect 
the possibility of this condition, it seems to the author that repeated attempts 
at ureterograms would eventually demonstrate a filling defect in a gi eater 
percentage of cases, thus clinching the diagnosis of ureteral neoplasm Failure 
to diagnose such a lesion has on several occasions led the opeiator to perform 
a simple nephrectomy for hydionephrosis and to learn latei to his great 
chagrin that the haematuiia had recurred, theieby necessitating a second 
operation for the purpose of removing the tumor-bearing ureter Owing to 
the difficulty encountered at times of palpating the tumor within the ureter 
at the time of the operation, it seems better m those cases where operation 
IS undertaken for the purpose of exploring the upper urological tract for 
hsematuria especially when tumor of the ureter is not suspected, to cairy out 
a complete ureterectomy with the nephrectomy in the event the kidney itself 
fails to fully account for the bleeding 

The procedure of choice 111 the treatment of this disease is complete 
nephro-ui eterectomy earned out by tbe extraperitoneal approach, the resec- 
tion including a poition of the liladder adjacent to the uieteral meatus The 
operation is best carried out under spinal anaesthesia and concluded by placing 
an indwelling catheter into the bladder through the uiethra and retained for a 
week or ten days 

It IS the hope of the wiitei that this analysis of reported cases of pri- 
mary malignant tumors of the ureter may lead to a better undei standing of 
this disease, so that future cases may be recognized earlier and the patients 
subjected to radical surgical procedures so essential to the attainment of 
successful results 

ABSTRACT OF RFPORTl-D CASES 

P Rayer (1841) — Female, aged fifty-eight years Clinical Findings — Pam in 
abdomen, hsematuria Result — Autopsy Pathological Findings — Pedunculated tumors 
right ureter, cal>ces and bladder Microscopical — Not given 
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Wising and BIix (1878) — Female, aged forty-one j-^ears Clinical Findings — Pam 
right flank and abdomen, enlarged right kidney Result — Autops}' Pathological Find- 
ings — Tumor upper right ureter , invading the renal pelvis with hj'dronephrosis , metas- 
tases to peritoneum, retroperitoneal nodes and rectum Microscopical — Medullary 
carcinoma 

R Davy (1884) — Male, aged fifty-three years Clinical Findings — Pam left loin, 
penis , intermittent hasmaturia , enlarged left kidney Associated Calculi — Previous his- 
tory of calculus left ureter Pre-operative Diagnosis — Cyst of left kidney and ureter 
Treatment — Nephrotomy and nephrectomy Result — Death two months after operation 
Pathological Findings — Kidney hydronephrosis , autopsy , hydro-ureter , tumor lower 
ureter with calculus , tumor invasion of bladder and perforation into rectum , metastases 
to liver and lymph-nodes Microscopical — Encephaloid carcinoma of left ureter 

G Jona (1894) — Male Clinical Findings — History not given save of patient 
having a lobar pneumonia Pre-operative Diagnosis — Condition not suspected Diag- 
nosis — Lobar pneumonia Result — Death Pathological Findings — Post-mortem 

Tumor left ureter probably occurring in diverticulum of ureter Microscopical — 
Epithelioma of ureter 

F Voelscher*® (1895) — Male, sixty-eight years old Clinical Findings — Backache, 
hffimaturia loss of weight Pre-operative Diagnosis — Malignancy, location not stated 
Treatment — Tapping of a fluctuant tumor, probably kidney, no operation Result — 
Death Pathological Findings — Autopsy Tumor situated in lower two inches of left 
ureter , metastases to liver, lungs, lymph-nodes , right hydro-ureter and nephrosis 
Alicroscopical — Villous carcinoma of left ureter 

H Rundle,'*® Tr Path Soc , London, vol Ivii, p 128 (1896) — Alale, aged forty-six 
vears Clinical Findings — Enlarging tumor right flank, h?ematuria, loss of weight 
Pre-operative Diagnosis — Afahgnancy suspected, location not stated Treatment — 
Tapping of a fluctuant tumor, probably kidney , no operation Result — Death Patho- 
logical Findings — Post-mortem Tumor lower three niches right ureter invading bladder 
wall and vasa deferentia with hydronephrosis and ureter Microscopical — Squamous-cell 
carcinoma of right ureter 

L Hektoen'° (1896) — Female, aged fifty years Clinical Findings — Pam right loin 
radiating to hip , a tumor mass apparently attached to right ilium felt m right lower 
quadrant Pre-operative Diagnosis — Osteosarcoma Result — Death Pathological 
Findings — Post-mortem Microscopical — Medullary carcinoma of right ureter 

Toupet and Gueniot, Bull Soc Anat de Pans, vol xn, p 677 (1898) — Female, aged 
eighty-nme years Clinical Findings — Pam m abdomen, loss of appetite, no hiematuna , 
large tumor left side of abdomen Pre-operative Diagnosis — Hydatid cvst , hydroneph- 
rosis Result — Death Pathological Findings — Post-mortem Obstructing tumor left 
upper ureter (uretero-pelvic juncture), left hydronephrosis Alicroscopical — Carcinoma 
of left ureter 

Toupet and Gueniot, Bull Soc Anat de Pans, vol xn, p 677 (1898; — Female, aged 
sixty-four years Clinical Findings — Pam m right loin, heematuria, palpable mass right 
abdomen Cystoscopy — Obstruction right ureter at five centimetres Treatment — 
Nephrectomy, followed at a later date by ureterectomy Result — Recovery Pathological 
Findings — Surgical specimen Right hydronephrosis, hydro-ureter and tumor right ureter 
Alicroscopical — Solid carcinoma of the right ureter 

B Poll,“ Beitr z Klin Chir , vol xxiii, p 822 (1899) — Afale, aged forty-one years 
Clinical Findings — Pam left kidney, hiematuria, history of injury to left hip and thigh, 
large left kidney Cystoscopy — Tumor present at left ureter orifice Pre-operative 

Diagnosis — Left renal tumor Treatment — Nephro-ureterectomy Result — Death 

thirty-one da3's post-operative Pathological Findings — Surgical specimen Left kidnej", 
pelvis and ureter dilated and containing multiple papillarj'^ growths extending into the 
bladder A'licroscopical — Not given 
50 
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K MmicU^ (1902) — Female, aged sixty-siv years No history Pre-operative Diag- 
nosis — Not noted Pathological Findings — Post-mortem Tumor lower third of right 
ureter invading bladder and perforating vagina Microscopical — Carcinoma of right 
ureter 

K Gerstein (1902) — Male, aged sixty-seven years Clinical Findings — Haimaturia, 
urgency, pain right lumbar region, ansemia Cystoscopy — Tumor right ureter orifice 
Pre-operative Diagnosis — Malignant growth of right ureter orifice Treatment — Supra- 
pubic cystotomy and fulguration of tumor Result — Died fifteen days post-operative 
Pathological Findings — Post-mortem Large tumor at right ureter orifice, two nodules 
right vesical W'all , metastases to right kidney and lung , extension of tumor into prostate , 
right hydronephrosis Microscopical — Carcinoma right ureter 

St Thomas Hosp Report,^ vol xxxii, p 96 (1904) — Male, aged sixtv-nine years 
Clinical Findings — Backache , haematuna , lump to the left of umbilicus Pre-operative 
Diagnosis — Not stated Treatment — Not stated Result — Death Pathological Find- 
ings — Post-mortem Left hydronephrosis and hydro-ureter with tumor of left ureter, 
metastases to retroperitoneal glands Microscopical — Cells of transitional epithelium 
K Vor Pahl (1905) — Female, aged sixty jears Clinical Findings — Intermittent 
right abdominal colic with large right kidnev , urine showed red blood-cells Cystoscopy — 
Mass protruding from and obstructing right ureter orifice Pre-operative Diagnosis — 
Stricture or tumoi of right ureter with calculus and hydronephrosis Treatment — Nephro- 
ureterectomy Result — Death eight hours post-operative (embolus) Pathological Find- 
ings — Post-mortem Right h> dronephrosis and hydro-ureter with tumor of ureter , metas- 
tases to lungs, liver, retroperitoneal hmph-nodes Microscopical — Medullary carcinoma 
of right ureter orifice and scirrhous carcinoma of middle right ureter 

W F Metcalf and H E Safford, Am Jour Sci , vol cxxix, p 50 (1905) — klale, 
aged forty-seven years Clinical Findings — Attacks of right colic for jears with historj 
of stone passage on two occasions Phjsical Examination — Spasm left loin, otherwase 
negative Cjstoscopy — Field obscured bj bleeding Associated Calculi — Calculus Pre- 
operative Diagnosis — Left ureteral calculus Treatment — Nephro-ureterectomy Patho- 
logical Findings — Surgical specimen Left pjonephrosis and p^o-ureter w’lth tumor and 
stone in lower left ureter Microscopical — Adeno-carcinoma of left ureter 

L Adler (1905) — Male, aged sixtj-mne j'ears Clinical Findings — Intermittent pain 
over sacrum, radiating to bladder , tenderness left kidney , no hiematuria Pre-operative 
Diagnosis — Tuberculosis, tumor of left adrenal (^), Addison’s disease Result — Died 
Pathological Findings — Post-mortem Left hydronephrosis and hydro-ureter with tumor 
m lower left ureter , metastases to bodj of lumbar vertebra Microscopical — Papillary 
and squamous-cell carcinoma left ureter 

Zironi“ (1909) — Female, aged thirty-six jears Clinical Findings — Pam in back 
radiating to bladder , haematuria , enlarged right kidney Pre-operative Diagnosis — Right 
renal tumor Treatment — Nephrotomj' Result — Died Pathological Findings — Post- 
mortem Right hydronephrosis and hjdro-ureter with tumor of middle third of right 
ureter , metastases to retroperitoneal glands Microscopical — Squamous-cell epithelioma 
of right ureter 

J Richter®^ (1909) — Female, aged eighty j'ears Clinical Findings — Pam m sacrum 
and buttock radiating to right leg, hmmaturia Physical Examination — Negative Pre- 
operative Diagnosis — Neoplasm of urinary tract Result — Died Pathological Find- 
ings — Post-mortem Tumor, size of hazel nut, situated three centimetres above right 
ureter orifice, hydro-ureter and hydronephrosis, metastases to regional nodes Micro- 
scopical — Papillary carcinoma right ureter 

R Paschkis, Wien Klin Wchnschr , vol xxiii, p 361 (1910) — Male, aged sixty-five 
years Clinical Findings — Recurrent left renal colic many years, severe attack four 
months ago with hsematuria (hospital) Associated Calculi — Calculus Pre-operative 
Diagnosis — Malignant growth left renal pelvis with hydronephrosis Result — Died 
Pathological Findings — Post-mortem Invasive tumor size of a lemon in lower third 
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of left ureter, metastases to left kidney and retroperitoneal nodes, hydronephrosis and 
hydro-ureter Aficroscopical — Papillary carcinoma left ureter 

J Israel (1910) — Female, aged sixty years Clinical Findings — Pam left hypochon- 
drium radiating to left breast, arm and thigh of ten j’^ears’ duration, jaundice, hsematuria, 
mass in abdomen (left) for ten years Pre-operative Diagnosis — Tumor left kidney with 
hydronephrosis Treatment — Splenectomy nephrectomy Result — Died after operation 
Pathological Findings — Post-mortem Tumor left ureter , metastases to left kidney , 
splenomegaly Microscopical — Papillary carcinoma left ureter 

M Chevassu and J Mock, Bull et Mem Soc de Chir de Par , vol xxxviii, p 522 
(1912) — Male, aged fifty-three years Clinical Findings — Pam in suprapubic region, 
scrotum , perineum one year , haematuria five weeks , double varicocoele Cystoscopy — 
Left catheter meets obstruction at fifteen centimetres with blood , poor function left kidney 
Pre-operative Diagnosis — Tumor left ureter Treatment — Nephro-ureterectomy Path- 
ological Findings — Surgical specimen Left hydronephrosis and hydro-ureter , situated 
in the upper ureter there is a tumor about the size of an olive with a small nodule three 
centimetres below the first one Microscopical — Epithelioma left ureter 

V Chian (1914) — Female, aged fifty-four years Clinical Findings — Hsematuria, 
loss of weight Physical Examination — Negative Cystoscopy — Left catheter meets 
impassable obstruction eight centimetres with return of blood , no function Pre-operative 
Diagnosis — Tumor of left kidnej^ left renal pelvis or left ureter Treatment — Nephro- 
ureterectomy Result — Recovery Pathological Findings — Surgical specimen A tumor 
situated in the middle of the left ureter extending into surrounding tissues, about the 
size of a cherry, with dilatation of the ureter Microscopical — Papillary carcinoma of 
left ureter 

F A Butler, Clifton Med Bull, vol 11, p 48 (1914) — Male, aged fifty-three years 
Clinical Findings — Hasmaturia seventeen months, pain m right sacro-iliac region, loss 
of weight, situated to the right of the umbilicus a small fixed tumor was situated, 
attached to the posterior abdominal wall with enlarged right testicle Cystoscopy — 
Obstruction right ureter six centimetres from bladder Pre-operative Diagnosis — Sar- 
coma right ileum Treatment — Biopsy of tumor Result — Died Pathological Find- 
ings — Post-mortem Tumor situated in centre of ureter invaded the psoas and iliacus 
muscles, posterior peritoneum and lumbar plexus Microscopical — Squamous-cell carci- 
noma of right ureter 

P Spiess,*”^ Centralbl f allg Path u path Anat , vol xxvi, p 553 (1915) — Female, 
aged forty-one years Clinical Findings — Pain m loins, hips and hypogastrium Pre- 
operative Diagnosis — Sciatica, dementia prsecox Result — Died Pathological Find- 
ings — Post-mortem Right hydro-ureter and hydronephrosis , tumor in lower right ureter 
with metastases in regional and mesenteric nodes and psoas muscle Microscopical — Car- 
cinoma sohdum simplex 

H Fmsterer (1915) — Male, aged thirty-five 3'ears Clinical Findings — Haematuria 
four j^ears Pre-operative Diagnosis — Papilloma of bladder Treatment — Partial 
ureterectomj’- Result — Recoverj'- Pathological Findings — Surgical specimen Right 
hj'dronephrosis and hydro-ureter with papillomatous tumor of lef ureter Microscopical 
— Beginning malignant degeneration of papilloma of ureter 

A Nilssen, Kristiania Kirurg for forh , vol xiii (1915) — Female, aged sixty- 
eight years Clinical Findings — Hcematuna two years , mass m right upper quadrant 
(kidney) Cystoscopj" — Right ureter obstructed at fifteen centimetres, no bleeding, 
hydronephrosis tapped two years later , papillomatous tumor seen right ureter orifice 
Pre-operative Diagnosis — Malignancy of right ureter Treatment — Nephro-ureter- 
LCtomy Result — Died one month after operation Pathological Findings — Right hydro- 
ureter with hsematonephrosis , tumor right lower ureter Microscopical — Papillarj" car- 
cinoma of right ureter with metastases to retroperitoneal nodes 

K R Hofmann (1916) — Male, aged thirtj-five j'ears Clinical Findings — Hsema- 
turia four vears, loss of weight Cvstoscopj — Papillarj'^ tumor covering ureteral orifice 
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Treatment — Suprapubic cjstotonn with resection of ten centimetres of ureter and 
implantation of upper end into bladder Pathological Findings — Surgical specimen 
Tumor of ureter the si7e of a pigeon’s egg Microscopical — Papilloma with beginning 
malignant changes 

Van Capellen (1916) — Female, aged fortj-siN. years Oinical Findings — Pain right 
side, fever, frequency, hamiaturia , enlargement of right kidnev with tenderness Cjstos- 
copj — Redness of right ureter orifice , slow flow of cloudj urine from right kidnej , no 
obstruction Pre-operative Diagnosis — Pyonephrosis Treatment — Nephrectomy and 
five months later ureterectomy Pathological Findings — Surgical specimen Right pjo- 
ureter and nephrosis with tumor in mid-portion of right ureter Microscopical — Papillary 
carcmomi of right ureter 

E S Schmitt,''''' Jour Cancer Research, vol 1, p 461 (1916) — Female, aged fifty- 
five years Clinical Findings — Abdominal pain (diffuse) and in left inguinal region, 
vomiting and anrcmia , no h'cmaturia Pre-opcrati\ e Diagnosis — Intestinal obstruction, 
tuberculosis peritonitis Treatment — No operation recorded Result — Died twelve days 
after entering hospital Pathological Findings — Post-mortem Tumor situated in upper 
left ureter unfading kidney, pelvis, psoas and vcrtebric, with metastases to liver, left 
kidney and vertebre, left pyonephrosis Microscopical — Transitional-cell carcinoma 
left ureter 

Knack,"" Dcutsch med Wcheiischr , vol \livq p 982 (1918) — klale, aged seventy - 
three years Clinical Findings — No history given Pre-operative Diagnosis — No 
record, cardiac and renal insufficiency Result — Died Pathological Findings — Post- 
mortem Left hydronephrosis, right malignant sclerosis, mid-ureter tumor klicro- 
scopical — Papillary carcinoma left ureter 

Paschkis and Pleschner (1920) — Female, aged fifty-five years Clinical Findings — 
Pam in right kidney , hfcmaturia , frequenev , enlarged right kidney , a second small 
tumor felt below kidney Cvstoscopy — Papillary tumor in region of right ureter orifice 
Pre-operative Diagnosis — Right renal tumor Treatment — Nephro-ureterectomv Path- 
ological Findings — Surgical specimen Tumor of right ureter one centimetre abov'e 
bladder, hydronephrosis and hydro-ureter Microscopical — Papillary carcinoma right 
ureter 

Judd and Struthers (1921) — Male, aged fortv-eight years Clinical Findings — 
Haematuria two years, pain in penis on micturition Cystoscopy — Blood left ureter, 
obstruction left ureter orifice by stone and tumor X-rav — Shadow lower left ureter 
Associated Calculi — Stone Pre-operativ'e Diagnosis — Left ureter neoplasm, tumor left 
kidney, obstruction left meatus Treatment — Nephrectomy, eleven days later ureter- 
ectomy Result — Recovery" Pathological Findings — Surgical specimen Left pyone- 
phrosis and pyo-ureter, papillary' tumor lower left ureter Microscopical — Papillary 
epithelioma left ureter 

F Suter (1922) — klale, aged sixty'-five years Clinical Findings — Pam in left 
kidney and hiematuria Cystoscopy — Obstruction left ureter at eight centimetres from 
the bladder Treatment — Nephrectomy, secondary' operation attempted, ureterectomy 
abandoned due to pressure of tumor against iliac v'essels Pathological Findings — hydro- 
ureter , tumor mass over left iliac vessels 

P W Aschner (1922) — Male, aged thirtv-eight y'ears Clinical Findings — Pain in 
right flank radiating down groin, vomiting, chills and fever, patient thought he passed 
stone , haimatuna X-ray — Right renal calculi Cy'stoscopy — No obstruction to catheter 
Associated Calculi — Calculus Pre-operative Diagnosis — Renal calculi Treatment — 
Nephrotomy, secondary operation nephro-ureterectomy Pathological Findings — Sur- 
gical specimen Right hy'dronephrosis , tumor right ureter Microscopical — Squamous- 
cell carcinoma of ureter 

Meeker and McCarthy (1923) — klale, aged forty-nine years Clinical Findings — 
Pam in right hip radiating to groin, cord-like structure felt m course of right ureter 
Cystoscopy — Right ureter obstructed at level of sacrum Pre-operative Diagnosis — 
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^lalignanc} right ureter Result — Died Pathological Findings — Post-mortem Carci- 

noma right ureter , hj dronephrosis metastases to In er lungs pericardium , spleen 
pancreas , left kidnej and h mph-nodes Microscopical — Papillari epithelioma right 

ureter 

H L Kretschmer (1924) — Male aged seienti-four 3 ears Clinical Findings — 
Hffiiiiaturia , loss of weight Plnsical Examination — Negatne Cistoscopi — Distorted 
left ureter no obstruction Pre-operatn e Diagnosis — Left renal tumor In dronephrosis 
Treatment — Nephro-ureterectomi Result — Recoieri Pathological Findings — Sur- 
gical specimen Left hi dronephrosis , tumor left ureter Microscopical - — Papillari carci- 
noma of ureter 

Crance and Knickerbocker (1924) — Female, aged forti-tiio 3 ears Clinical Find- 
ings — Enlarged right kidne3 haematuria , frequenc3 d3 suria pain in bladder X-rai — 
Negatne C3stoscop3 — Obstruction right ureter seien centimetres, no d3e right kidne3 , 
ureterop3 elogram , dilated ureter aboie obstruction, filling defect Pre-operatn e Diag- 
nosis — Ureteral obstruction, probabh tumor, h3dro-ureter and h3 dronephrosis Treat- 
ment — Nephro-ureterectonn Result — Recoier3 Pathological Findings — Surgical 

specimen Right h3 dronephrosis and h3 dro-ureter , tumor right ureter klicroscopical — 
^lucous-menibrane epithelioma (carcinoma) 

J Z Mraz"'* (1924) — Female, aged sixt3-nine 3 ears Clinical Findings — Pam in 
right lumbar region hsematuna , loss of weight mass in left flank, small tumor palpable 
in region of right low'er ureter C3'Stoscop3 — Obstruction right ureter four centimetres , 
blood seen alongside catheter Pre-operatn e Diagnosis — ^Ialignanc3 of upper urinar3 
tract with secondar3 implantation in lower ureter and h3 dronephrosis Treatment — 
Nephro-ureterectonn Result — Died eight months after operation Pathological Find- 
ings — Surgical specimen Tumor right lower ureter right h3 dronephrosis klicro- 
scopical — Carcinoma of ureter 

M Papin'” J dVrol, lol xvii p 325 (1924) — Cluneal Findings — Pain in right 
abdomen radiating to groin and right testicle, no hcematuna but d3 suria no masses 
loss of weight C3Stoscop3 — Obstruction right ureter three-quarters wa3 up followed 
b3 bleeding Pre-operatn e Diagnosis — Probabh neoplasm upper one-third right ureter 
Treatment — Resection of ureter containing tumor, kidne3 not remo\ed Pathological 
Findings — Surgical specimen Tumor upper right ureter Microscopical — C3lmdrical- 
cell epithelioma 

Da3, Fairchild and Martin®^ Surg, G3nec and Obst , ^ol xl, p 486 (1925) — 
Female, aged fift3 -four 3 ears Clinical Findings — Haematuria , pain on right side , large 
right kidne3 C3Stoscop3 — Right ureter obstructed four centimetres Treatment — 
Nephrectom3 and partial ureterectomi Result — RecoAer3 Pathological Findings — 
Surgical specimen Right h3 dronephrosis , papillomatous tumor right ureter Micro- 
scopical — Papillar3 carcinoma right ureter 

H V Zobel,*^' Centrabl f allg Pathol u path Anat , lol xxxii, p 142 (1925) — 
Male, aged se\ ent3 3 ears Clinical Findings — Not gn en Pathological Findings — 
Post-mortem Left permephritic abscess with tumor size of a walnut m left ureter 

H L Posner,*” Monatschr f Geburtsh u G3naek, \ol Ixxv p 86 (1926) — Female 
aged sixt3-six 3 ears Clinical Findings — Hiematuna C3stoscop3 — Tumor size of a 
cherr^ present at right ureter orifice Pre-operatn e Diagnosis — Stenosing carcinoma of 
right ureter with h3 dronephrosis Treatment — Cauterization of tumor, then nephrectom3 
and partial ureterectom3 , later ureterectom3 and resection of part of bladder Result — 
Reco^er3 Pathological Findings — Surgical specimen Tumor filling two-thirds of 
right ureter right 113 dronephrosis and In dro-ureter Microscopical — Papillar3 carci- 
noma of right ureter 

R L Stewart British Jour Surg lol xiii, p 667 (1926) — Female aged seient3- 
fi\e 3 ears Clinical Findings — Intermittent pain right side, haematuria C3Stoscop3 — 
Bullous oedema right ureter orifice , obstruction Fifteen centimetres right ureter blood3 
urine obtained Pre-operatn e diagnosis — Tumor right ureter Treatment — Nephrectonn 
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and partial ureterectomy Pathological Findings —Surgical specimen Sessile papillarj 
tumor right ureter , kidney and upper ureter normal Microscopical —Primary papillarj 
epithelial tumor of right ureter 

J Gottlieb, Ztschr f Urol Chir, vol xx, p 230 (1926) —Female, aged forti-niiie 
years Clinical Findings — Dj sum , pain in left loin and h-ematuria X-raj —Stones 
in left kidney, enlarged left kidnej Cjstoscop\ — Left ureter orifice hyperaimic, no 
dye from left kidney Associated Calculi — Stone Pre-operative Diagnosis —Not re- 
ported Treatment— Nephrectomy and ureterectomy Pathological Findings— Surgical 
specimen Left hydro-ureter above the site of the tumor with left hematonephrosis , 
tumor left ureter extending into retroperitoneal fat, two enlarged lymph-nodes Micro- 
scopical —Medullary carcinoma of left ureter 

R Glas,®‘ Wien Kim Wchnschr , vol xxxix, p 1145 (1926) — Female, aged 
seventy -one years Clinical Findings — Pam along sciatic nerve, no history of haematuna, 
bilateral renal enlargement Cy stoscops — Obstruction one centimetre left ureter , catheter 
passed half-way up right ureter, no d\e Result — Died Pathological Findings — Post- 
mortem Left hydro-nephrosis and hydro-ureter, right hydro-ureter, tumor m middle 
third of left ureter klicroscopical — Carcinoma left ureter 

P Blatt,“" Wien Klin Wchnschr, sol xxxix, p 1130 (1926) — klale, aged fifty -five 
years Clinical Findings — Pain in both loins, haematuria , right nephrectomv fifteen 
months previouslv , haimatuna recurred with pain in right lower quadrant radiating to 
thigh and perineum , tenderness ov'er right ureter with palpation of a cord-like struc- 
ture along course of right ureter Cystoscopv — Before first operation right hiematuria 
after operation papillary growth seen at right ureter orifice Pre-operative Diagnosis — 
Tumor right kidnev , later tumor right ureter Ireatment — Nephrectomy , later ureter- 
ectomy Result — Died Pathological Findings — Surgical specimen Tumor lower right 
ureter Microscopical — Medullarv carcinoma 01 right ureter 

Judd, Parker and Morse,"” Surg Clin N Amer.vol vi, p 1143(1926) — Male, aged 
fiftv-four sears Clinical Findings — Pam in left loin three years before Cystoscopy — 
Negative, recurrence one sear later with loss of weight and h'cmaturia , liter csstoscops , 
small specimen of papillary epithelioma removed from right ureteral orifice Pre-opera- 
tive Diagnosis — Papillary epithelioma of right ureter Treatment — Prostatectomy fol- 
lowed by nephro-iireterectomy Pathological Findings — Surgical specimen Papillarv 
tumor low down in right ureter Microscopical — Papillary epithelioma of right ureter 
K Schule, Fortschr a d geb d Roentgenatrihlen, vol xxxvi, p 825 (1927) — Fe- 
male, aged sixty-one years Clinical Findings — Intermittent hamiaturia X-rav — 
Opaque shadow in region of left ureter Cystoscopy — Obstruction at fifteen centimetres 
left ureter with bleeding, no dye Pre-operative Diagnosis — Tumor of ureter Treat- 
ment — Nephrectomy^ and ureterectomy Result — Died second post-operative day Path 
ological Findings — Surgical specimen Tumor in lower third of left ureter size of egg, 
with extension into adjacent structures, left hydro-ureter, left hydronephrosis Micro- 
scopical — Solid richlv cellular carcinoma of ureter 

V C Hunt," Surg Clin N Amer , p 1464, December (1927) — Male, aged sixty -four 
years Clinical Findings — Irritability of bladder, htematuna Pre-operative Diagnosis 
— Papillary epithelioma of lower third of right ureter Treatment — Nephro-ureterectomy 
Result — Well Pathologcal Findings — Surgical specimen Right hydro-ureter, right 
hydronephrosis, tumor right ureter Microscopical — Papillary epithelioma of right 
ureter 

N F Ockerblad and F C Helvvig,®’ Jour Urol , vml xxiv, p 451 (1930) — Female 
aged seventy -five years Clinical Findings — Chills, fever, pyuria, no hiematuria, cured 
of carcinoma of nose with X-ray five years before Cystoscopy — Obstruction at right 
ureter at eight centimetres from bladder, no function X-ray — Mass Pre-operative 
Diagnosis — Infected hydronephrosis or permephntic abscess first, then malignant retro- 
peritoneal tumor Treatment — Incision and drainage of lower pole of right kidney, then 
X-ray treatment Result — Died Pathological Findings — Post-mortem Right hydro- 
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nephrosis , right hydro-ureter , enormous tumor infiltrating surrounding structures 
involving middle third of ureter , tumor penetrating outer coat of duodenum Micro- 
scopical — Papillary carcinoma of ureter with metastases of liver 

L M Rousselot and J D Lamon,® Surg Gynec , and Obst , vol 1 , p 1728, January 
(1930) — Female, aged forty-eight years Clinical Findings — Asthenia, pain left flank, 
fever and sweats , burning on urination , mass in left upper quadrant Cystoscopy — Floor 
of bladder pushed up by mass X-ray suggest stone in left kidney Associated Calculi — 
Stone Pre-operative Diagnosis — Ovarian cyst , left renal calculi , left pyonephrosis and 
cystitis Treatment — Exploratory laparotomy, dermoid left ovary, cyst opened and 
drained Poor condition of patient Result — Died thirty-one days later Pathological 
Findings — Post-mortem Dermoid left ovary, tumor upper left ureter with cysts, left 
pyonephrosis with calculi , right ureteral calculus and right hydronephrosis Micro- 
scopical — Squamous-cell carcinoma of ureter 

R D’Aunoy and A Zoeller, Arch Path , vol ix, pp 17-30, January (1930) — Clinical 
Findings — Hiematuria , negative physical Ureteropyelogram — Ptosis of right kidney , 
irregularity of filling , dilatation and kinking of right ureter with filling defect i 5 centi- 
metres below lower border of ileum Pre-operative Diagnosis — New growth of ureter 
Treatment — Ureterectomy, forty days, later nephrectomy Pathological Findings — 
Surgical specimen Tumor of ureter (papillary) Microscopical — Papillary carcinoma 
and right hydronephrosis 

Joseph B Macalpine,™ specimen of papillary carcinoma of ureter from a male, aged 
fifty-eight, Proc Roy Soc Med, London, 1889 (1928) Male, aged fifty-eight years 
Clinical Findings — Pain in right loin and suprapubic region, hsematuria X-ray — Nega- 
tive Cystoscopy — Congestion of right ureteral orifice, no dye, obstruction at right 
ureter five inches from bladder Treatment — Nephrectomy and ureterectomy Patho- 
logical Findings — Surgical specimen Tumor left ureter Microscopical — Papillary 
carcinoma 

Harry D Morse,'^ primary papillary epithelioma of the ureter Canad Med Assoc 
Jour, Toronto, vol xv, pp 902-904 (1925) — Male, aged fifty-four years Clinical Find- 
ings — Pam in right lumbar region radiating to genitals, hsematuria August, 1921, 
stone removed from bladder X-ray — Negative Cystoscopy — Enlarged prostate, no 
obstruction of ureters , urines negative , function good Right pyelo-ureterogram — Dila- 
tation of pelvis and calyces , two years later painless hsematuria , loss of weight and 
strength Cystoscopy — Enlarged gland, right ureteral orifice swollen and covered with 
small tags Biopsy — Papillary epithelioma Pre-operative Diagnosis — Not stated 
Treatment — Prostatectomy followed later by hsematuria Cystoscopy — Obstruction at 
right ureter at five centimetres , nephro-ureterectomy Pathological Findings — Surgical 
specimen Right hydronephrosis, right hydro-ureter, pedunculated papilloma in lower 
right ureter Microscopical — Papillary epithelioma 

H E Simon,'^" papillary epithelioma of the renal pelvis and ureter associated with a 
huge hydroncphrotic sac Proceedings of staff meetings of The Mayo Clinic, vol 11, No 
36, September 7 (1927) — Male, aged forty-six years Clinical Findings — Hsematuria 
gradual enlargement of abdomen X-ray — Negative Cystoscopy — Tumor at right 

ureteral orifice Biopsy — Squamous-cell epithelioma, right ureter not cathetenzed , no 
dye Pre-operative Diagnosis — Papillary epithelioma of right renal pelvis with implants 
in ureter and bladder and hydronephrosis Treatment — Right nephrectomy and removal 
of upper two-thirds of ureter, secondary ureterectomy planned Pathological Findings — 
Right hydronephrosis with tumor in ureter extending into pelvis Microscop cal — 
Squamous-cell epithelioma 

P A Rohrer, papillary epithelioma of the ureter Jour Urol , vol xxiv. No 6, 
p 639 (1930) — Male, aged fortv-nine 3'ears Clinical Findings — Left renal colic C3"sto- 
scop3 — Obstruction at left ureter at one inch from pelvis , blood through catheter , re- 
duced d3'e in left kidney X-ray — Plain negative Left pyelogram — Hydronephrosis 
with dilatation of upper part of ureter, following nephrectomy two 3'ears later C3stn- 
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scopy — Small papillary tumor near left ureteral orifice with blood through left ureteral 
orifice Left ureterogram — Filling defect Pre-operative Diagnosis — Ureteral calculus, 
later multiple papillomata of left ureter Treatment — Left nephrectomy, two 3'ears later 
hsematuna and pain m left side , later ureterectomy Result — Well Pathological Find 
mgs — Specimen Multiple abscess of ureter three tumors, papillomata m character 
Microscopical — Papillary epithelioma of ureter 

Luigi, Caporale, primary carcinoma of the ureter with atrophic hjdronephrosis The 
Urol and Cut Review, vol xxxv. No 6, p 341, June (1931) — Female, aged seventy-five 
years Clinical Findings — Intermittent hxmaturia for two months, pain in left flank 
and djsuria Physical negative Cystoscop3 — Polypoid \egetafion over left ureteral 
orifice protruding from ureter each spurt of urine, later going back in again, no d3e left 
X-ray — Negative, obstruction at left ureter at seven centimetres Pre-operative Diag- 
nosis — Papilloma of ureter Treatment — Left nephrectomy and partial ureterectom3 
Pathological Findings — Surgical specimen Dilated kidne3 pelvis, dilated ureter, tumor 
the size of a walnut in lower ureter Microscopical — Papillar3 carcinoma 

Rene Sommer,"* primary carcinoma of the ureter \\ith metastatic obstruction of the 
other ureter Zeitschrift fur Urologie, vol xwi, p i (1932) — Female, aged sixt3-one 
years Clinical Findings — HTinatuna and tenesmus, sudden anuria four months X-ra3 
— Suggested calculus in lower ureter C\stoscop\ — Right ureteral orifice protruding 
into bladder , obstruction right ureter at orifice , left ureter at one centimetre Pre- 
operative Diagnosis — Stone right ureter Treatment — Right decapsulation and p3elot- 
omy, kidnev small Result — Died of iirannia Pathological Findings — Primarv car- 
cinoma middle third of right ureter with deposits in other parts of the ureter, left ureter 
was also blocked by carcinomatous deposit in centre Microscopical — Papillar3 car- 
cinoma 

V C Hunt,"'' the necessity for operation in the ureter including urcterectonn subse- 
quent to nephrectomy Jour Urol , vol xxin, pp 43-54 (Case VI) (1930) — Male, aged 
forty years Clinical Findings — Intermittent hfcmaturia , passed stone se\enteen da\s 
ago X-ray — Negative Cystoscopv — Neoplasm left ureter orifice, occlusion left 
ureteral orifice Associated Calculi — Stone Pre-operative Diagnosis — Papillar3 
epithelioma of the ureter Treatment — Left nephrectom3 for p\onephrosis , exploration 
of ureter negative, eleven da^s later ureterectonn with resection of segment of bladder 
tumor eight centimetres Pathological Findings — Surgical specimen P\onephrotic 
kidney, tumor lower ureter Microscopical — Papillar3 epithelioma 

V C Hunt,"" papillarv epithelioma of renal pehis Jour Urol, aol xviii, p 241 
(Case XI) (1927) — Female, aged sixt3-five aears Clinical Findings — Hrematuna two 
weeks, pain in right loin, loss of weight, plnsical histor3 negative X-ray and 
Cystoscopy — Negative Right Pvelogram — Bizarre pelvis with filling defect, with 
moderate dilatation of ureter Pre-operative Diagnosis — Neoplasm of renal pelvis 
Treatment — Right nephrectomy with removal of upper third of ureter, tumor upper 
part of ureter, later cdmplete ureterectomy Result — Died Pathological Findings — 
Surgical specimen First operation squamous-cell carcinoma upper one inch of ureter, 
later ureterectomy, entire ureter filled with papillary carcinoma, no metastases 

P E McCown," primary carcinoma of the ureter Jour Am Med Assn , vol xciv 
No 7 (1930) — Male, aged fort3'-five 3'ears Clinical Findings — Headache and general 
malaise , physical historv negative C3 stoscopy — Left ureter obstruction at twenty centi- 
metres X-ray — Left kidney larger than right kidney, h-emorrhage through catheter 
Pre-operative Diagnosis — Strictuie left ureteropelvic juncture, later ureteral tumor 
Treatment — Left nephrectomy and partial ureterectonn Result — Died third post-opera- 
tive day Pathological Findings — Surgical specimen Papillary carcinoma upper third 
of left ureter 

F Volante"® primary carcinoma of the ureter Arch Ital d’urol , vol iv, pp 105- 
132, December (1927) — Male, aged forty-nine 3'ears Clinical Findings — Passed calculus 
at age of fifteen , hiematuria for eleven years , pain in left flank three years ago Physical 
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Histon — ^Mass m Jeft h} pochondnum X-ra\ — Negative for stone C>stoscop} — Neg- 
atn e bladder obstruction left ureter at tw o centimetres Associated Calculi — Calculus 
Pre-operatne Diagnosis — Not stated Treatment — Left nephrectom% and partial 
ureterectomj later ureterectomj , ureter tumor infiltrating peUis Result — Died Path- 
ological Findings — Surgical specimen Pjonephrosis and pio-ureter Post-mortem 
Papillari carcinoma of left ureter ^\ ith pseudo-glandular characteristics , metastases m 
regional nodes, bladder and right lung 

L P Pla\ er primarj* ureteral carcinoma v\ ith re\ lew of literature m ith case report 
Urol and Cutan Re\ , lol xxxii, p 7, Juh (1928) — ^Female aged sixt>-fi\e jears 
Clinical Findings — Hematuria two \ears pain in left side, loss of weight frequenci , 
phisical histori negatne Cjstoscopi — ^Two papillomata in bladder, one near left 
ureteral orifice obstruction left ureter at sixteen centimetres from bladder bleeding 
through catheter, no die left X-ra\ — Negatne Pre-operatne Diagnosis — Neoplasm 
of left ureter probable left hi dronephrosis Treatment — Left nephrectomi and partial 
ureterectomy Pathological Findings — Surgical specimen Hydronephrosis left kidney 
^vlicroscopical — Papillary epithelioma of ureter with extension into surrounding tissues 
B A Thomas,® in discussion of case of P E McCown — Male Clinical Findings — 
Hseraaturia Cystoscopy — Papilloma, obstruction at ureteral orifice Ureterography — 
Filling defect Side — Not stated Pre-operatne Diagnosis — Papilloma of ureter 

Treatment — Resection of lower end of ureter and part of bladder and reimplantation ot 
ureter into bladder follow ea by secondary nephrectomy Result — Recoiery Pathological 
Findings — Surgical specimen Malignant papilloma of ureter 

B A Thomas,®* in discussion of case of P E McCown — Male Clinical Findings — 
Hffimatuna Cystoscopy — Bloody urine from one ureter Ureterography — Filling defect 
lower end of ureter Side — Not stated Pre-operatne Diagnosis — Papilloma of ureter 
Treatment — Resection of lower end of ureter and part of bladder and reimplantation of 
ureter into bladder Pathological Findings — Surgical specimen Malignant papilloma 
of ureter 
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SUPERNUMERARY KIDNEY^ 

lU WiiwLiAM J Carson, AI D 
oi IMmsAUivir, Wis 

True supernumerary kidney is the rarest of the congenital renal anomalies 
Martins^ in 1656 was the first to describe a human subject haMiig two kidneys 
on one side and a single kidney on the other Blasius- m 1677 imported the 
second case In 1915, Kretschmer^ •• reported his fiist case, and m 1929 
a second case, and, in a complete leview of the literature, collected twenty- 
eight others — making a total of thirty cases, \\hich he summarized according 
to symptoms , cystoscopical examination , pre-operative diagnosis , operation , 
pathology, and result Papin, Bernasconi and Barnard''’ m 1931 reported 
a case and collected twenty-seven cases from the literature, which they con- 
sidered authentic supernumerary kidnej's Lintz,® in 1932, reported a case 
of bilateral double kidney with duplication ot ureters, diagnosed by intra- 
venous pyelogiaphy, which has been classified by some as supernumerary, 
Hicks,’’’ m 1932 lesected the upper division of a supernumeiary fused kidney 
Pam and Eisendrath,*^ in their classification of renal and uieteral anomalies, 
in 1927, describe four types of multiple kidneys, i c (excess 01 super- 
numerary) 

(1) Pseudo double kidney, 1 c single mass of parenchyme but two pelves 
and a single ureter 

(2) Two kidneys with two ureters uniting to foim a single ureter 

(3) Two kidneys with two meters opening sepaiately into bladder 

(4) Two kidneys with uietei of upper opening into lower 

F P Johnson and Young'’ desciibe two varieties, free and fused 

(1) Ficc supeinumeiary kidneys are to be considered only in those cases 
in which there are found two entirely separate kidneys on one side with a 
normal kidney on the othei The supernumerary kidney always lies at a 
lower level than the normal one, and is fiequently found in the lower iliac 
region or pelvis Its form is usually somewhat distorted, its size smaller than 
normal The usual explanation is that it is the resultant of a supernumerary 
ureteral bud That it may also be due to the complete splitting of the renal 
anlage as in a case of double kidney is obvious, since cases of free super- 
numerary kidney have been desciibed where the splitting of the ureter was 
incomplete 

(2) Fused supernumeraiy kidney is usually found in cases of double 
ureter and pelvis The kidney is elongated and oftentimes show's evidence 
of a transverse sulcus which incompletely divides it into two parts sometimes 
the sulcus is quite shallow 01 not indicated at all, at other times it is deep, 
leaving only a small budge of lenal parenchyma or connective tissue binding 
the two together An analysis of this condition will show that it is quite 

* Presented before the Chicago Urological Society, January 26, 1933 
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similar to that of free supernumerar}* kidney The difference being merely 
one of degree Embr\ ologically such kidne3's are the result of splitting of a 
ureteral bud or the development of tA\ o separate ureteral buds, u ith a single 
or incomplete!}' dnided primitive metanephrogemc cap 



ViG I — Photograph of pathological specimen (Xo E69 Department of Pathologi 
Univer«it' ot Marjland, 3 Id ), showing fused siipemumerarj kId^e^ left i ith 
separate blood suppU renal pelt's and ureter v hich crosses the mid line and enters 
the right side ot the bladder 5 cm mesial to the right ure‘er The fundus ot the 
bladder is reflected downwards to show relationship of urc‘ers as the> enter ‘he 
bladder 


I report an example of the latter t}pe from the pathological museum of 
the Unnersit}' of !Manland, the photograph of -which specimen is attached 
(Fig I ) 
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THE TREATMENT OF VARICOSE VEINS 

A STUDY BASED TTFON A SERIES OF MORE THAN 35,000 INJECTIONS OF VARIOUS SCLEROSING 
SOLUTIONS GIVEN IN 3,164 CASES, AND 293 CASES OF EXTENSira AND RECURRENT VARICOSE 
nilNS TRE'LTED Bl PRELIMINARY AMBULATORY LIGATION AND SUBSEQUENT INJECTIONS 

By Williajm M Cooper, M D 

OF New York, N Y 

FROM THE department OP SURGEHT OF THE NEW "iORK POLICLINIC MEDICAL SCHOOL AND HOSPITAL, SERVICE OF 

DR JOHN J MCGRATH 

The treatment of varicose veins by the injection or sclerosing method, 
while a most valuable addition to our therapeutic armamentarium, is not the 
“cure-all” it promised to be when first presented to the medical profession of 
this country 

The majority of vancose-vein patients may be treated successfully by the 
injection method alone However, there is a large group of patients which 
cannot be successfully treated by this method unless preliminary ligation 
or ligations are performed 

While this statement may appear somewhat dogmatic, it becomes an axiom 
to anj^one engaged on a large scale in the treatment of vancose-vem patients 
There is sufficient evidence in the recent literature to support this de 
Takats,^’^ ^ Cooper,^ Scheiber,^ and Moszkowicz*^ have all reported on a 
sufficiently large series of cases to warrant such conclusions As a matter of 
fact, one may go back as far as i 8 ii when Everard Home'*' noted the salutary 
effects of “including the saphena magna in a ligature above the knee m cases 
of chronic varicose ulcers associated with status varicosus ” 

According to de Takats,^ the pressure in a valveless vein may be as high 
as 210 centimetres of water when standing Ligation, therefore, reduces the 
pressure in a valveless vein and protects the thrombus formed after the injec- 
tion from recanalizing 

Curiously, even radical excision of a varicosed saphena magna is frequently 
followed by recurrence unless high ligation of the vein is practiced Homans® 
and Trout^ report such occurrences 

At this point, I wish to stress again the importance of the same principle 
m the injection method of treatment, namely, thorough obliteration of a 
varicosed internal saphenous vein is frequently followed by recurrence unless 
high ligation is performed as a preliminary measure 

Assuming that a patient presents no contra-indications’^”’ ” to the in- 
jection treatment, and patency of the deep veins has been ascertained by means 
of tbe von Perthe test,”’ or one of its modifications, how is one to proceed 
in the treatment of the case ^ 

It IS the writer’s opinion that the first and most important step in this 
uork IS the classification of the patient by means of the Trendelenburg test so 
that the sources or points of reverse flow from the deep veins into the super- 
ficial veins can be accurately localized 
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The correct interpretation of this test depends upon one’s understanding of 
the dynamic principles of the normal venous flow, and the changes in such 
principles m status vaiicosus Any attempt to proceed with treatment with- 
out the knowledge of the Trendelenburg status of a patient can lead only to 
mdififerent results and lecurrences 

The I ! cndclcnbuKj Phcnom-cnou ot Test — Berntsen” classifies the Trendelenburg 
phenomenon into four groups 

(a) Trendelenburg positive vhen the rc\ersc flow from the deep veins into the 
saphena magna takes place at the saphenofemoral junction, or through one of the larger 
communicating veins in the lower part of the thigh 

(b) Trendelenburg negative when the back flow from the deep veins takes place 
through the incompetent communicating veins m the leg while the valves in the saphena 
magna in the thigh remain intact and competent 

(c) Trendelenburg double Ihis group embraces both of the aforementioned classes 
and IS usualli found m cases of verj extensive vancose-vem formation In this class 
there is a rev'erse flow of blood downward from the saphenofemoral junction as well as 
a marked reverse flow outward through the communicating v ems m the leg 

(d) Trendelenburg nil In this group there is neither a reverse flow from the 
saphenofemoral junction nor through the communicating veins m the leg The veins in 
this group have dilated walls but the valve edges coapt and arc competent, thus prevent- 
ing back flow This phenomenon represents an earlj stage m the development of 
varicose veins with dilatation of the vein walls in the presence of competent valves 
The dilatation ma> finallj develop so vvidclj that the valves cannot coapt their edges 
and become incompetent, in which case the reverse flow develops and one of the other 
Trendelenburg states supervenes 

Ochsner” elicits the Trendelenburg sign as follows The patient stands, allowing the 
saphena magna to fill and become prominent Make firm pressure with the thumb of one 
hand on the lower end of the saphena magna, the blood is then stripped upward and if 
the vein remains collapsed between succeeding groups of valves, the valves are competent 
and the Trendelenburg sign is absent If the veins fill from above, it is evident that the 
valves are incompetent and the Trendelenburg sign is positive or present 

Another method for demonstrating the Trendelenburg phenomenon is described bj" 
MePheeters “ 

My method for demonstrating the Trendelenburg phenomenon is simple 
and for all practical purposes very satisfactory The patient is recumbent and 
the limb to he examined is elevated above the body, thus causing the v^eins 
to empty and collapse With the limb elevated, a series of tourniquets are 
then applied from the knee to the groin at intervals of about three inches with 
sufficient pressure only to block the flow m the saphena magna The patient 
then stands on a platform If the varices m the leg are large and yet fill very 
slowly and then only under slight tension, one ina)' he certain that there is no 
back flow from the deep veins of the lower leg into the superficial veins 
through an incompetent communicating vein W ith the patient still standing 
the tourniquets are removed, one at a time, from below upward If the veins 
below any tourniquet remain collapsed the reverse flow must take place at 
some point above it If the veins remain collapsed to the highest tourniquet, 
the only source of reverse flow must be the femoral vein at the saphenofemoral 
junction, through an incompetent saphena magna This phenomenon is 
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classed as Trendelenburg positive It is further proven when the highest 
tourniquet is removed and all the veins below it in the thigh and leg are seen 
to fill very suddenly and completely The patient is classed as Trendelenburg 
negative if the veins of the leg fill very suddenly and under great tension when 
the patient stands with the tourniquets applied to the thigh The Trendelen- 
burg double group comprises those cases in which the combination of Trendel- 
enburg positive and negative exists There is not only a reflux of blood from 
the saphenofemoral junction through the saphena magna, but also from the 
deep veins through one or more of the communicating veins in the leg When 
the tourniquets are applied and the patient is asked to stand, a rather rapid 
filling of the veins in the leg will be noticed The tourniquets are then quickly 
lemoved and if the veins become more tense immediately after, one may 
surmise that the valves of the saphena magna are also incompetent The 
Trendelenburg ml case represents an early stage in the development of vari- 
cose veins, with dilatation of the vein wall in the presence of competent valves 
There is no demonstrable reverse flow in this group 

Indications for Ligation — Having determined the Trendelenburg status 
of a patient one can readily decide whether or not to perform the preliminary 
ligation 

Trendelenburg positive cases are those in which the reflux of blood through 
the saphena magna in the thigh is marked and the valves, therefore, are in- 
competent Ligation at the highest palpable point in the thigh, or at the 
fossa ovahs, is definitely indicated 

Trendelenburg negative cases are those in which the leflux of blood from 
the deep veins takes place through incompetent communicating vein or veins 
in the leg, the so-called “blow-out” veins of McPheeters In this group one 
may proceed directly with the injection treatment without preliminary liga- 
tion If, however, the veins are very large, it is my practice to perform a 
preliminary ligation at the highest palpable point in the leg at which a reverse 
flow can be demonstrated While some workers may not agree with me as 
to the need oi advisability of an ambulatory ligation in this type of case, I 
have found the proceduie worth while and of definite value 

In the Tiendelenbuig double group and especially those with large and 
extensive varices, it is my practice to perfoim multiple ligations at all the 
demonstrable points of back flow Formerly, this type of case was subjected 
to radical operative pioceduies, but in my hands multiple ligations with subse- 
quent scleiosing injections have proven most successful 

Tiendelenburg ml cases are injected without preliminary ligation 
Hozv to Select the Pi open Point foi Ligation — I usually combine several 
methods for determining at which point oi points ligation should be per- 
formed 

The first method, that of Ochsner,^"* is described elsewhere in this paper 
When perfoiming this test, carefully observe each segment of vein as it is 
being stripped upwards If the veins below the point at which finger pressure 
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IS being applied should suddenly distend, it is evident that reverse flow has 
occurred and the site at which this happens is selected for ligation 

The second method, that of the writer, is earned out with the tourniquets 
applied to the liinh from the knee to the groin at intervals of about three 
inches The tourniquets are removed, one at a time, from below upward If 
the veins suddenly distend when any one of the tourniquets is removed, then 
the source of the backflow is somewhere between this tourniquet and the one 
next higher to it This test is repeated witli the tourniquets applied a little 
closer so that the exact point of reverse flow may he localized If the veins 
remain collapsed until the highest tourniquet is removed, and then suddenly 
fill and distend, ligation must be performed at the fossa ovahs or very slightly 
distal to the saphenofemoral junction 

The third method, known as MePheeters’ percussion test, is a very con- 
venient method for “tracking” or locating the saphena magna in the thigh, 
especially m obese individuals m whom the upper portion of the vein may not 
be easily visualized or palpated The jiatient stands Gently tap the prominent 
veins m the leg with the fingers of one hand This will produce a pulse or 
pulse wave which is transmitted to the saphena magna in the thigh By 
gently palpating along the course of the vein in the thigh with the fingers 
of the other hand, the position of the saphena magna may be accurately 
mapped out The highest point at which the pulse wave is perceived is the 
site usually selected for opeiation As a rule I do not rely on this method 
alone, but supplement it with the tourniquet test for greater accuracy in select- 
ing the point for ligation 

After the site for operation has been selected, the skin should be marked 
directly over the vein and parallel to it for about one inch with an indelible 
pencil, a marking device prefeired because of its convenience and the mark 
made with it is not easily removed by the usual methods of pre-operative skin 
preparation 

Technic of Operation — The site for operation has been carefully selected bj one or 
more of the methods heretofore described 

The thigh or leg is shaved and the patient is placed in the recumbent posture m 
which position I prefer to operate, although de Takats’ " chooses to operate with the 
patient standing The pre-operative skin preparation consists of painting with tincture 
of iodine followed by alcohol, or with a 3 per cent alcoholic solution of picric acid A 
Y2 per cent solution of novocaine is then injected into the skin and subcutaneous tissue 111 
a line which crosses the marked vein at a right angle Care is taken before the novo- 
caine IS injected to see that a vein has not been entered, since novocaine intravenously 
will cause a severe reaction and shock This may be done bv drawing up on the plunger 
of the syringe to ascertain the position of the needle before each injection The skin and 
subcutaneous tissue are then incised along the line of novocaine infiltration and the deeper 
fat layer is separated with a blunt instrument such as a hfemostat The vein should be 
readily recognized m the deeper layer of the fat or directly under it The fascia of the 
\ein IS stripped off and the vein is carefully picked up with anatomical forceps A 
hiemostat is then gently worked under the vein and the blades are spread, thus freeing 
the vein from its sheath or fascia The vein is ligated with chromic No i catgut at two 
points about one inch apart and the intervening segment of vein is excised Any com- 
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municating or collateral veins connected with the segment to be excised are also carefulh 
ligated and cut The vein stumps are dropped into the wound, the fascia is apposed with 
one or two catgut sutures and the skin is closed with several dermal or silk sutures, 
or skin clips 

In order to prevent massi\e thrombosis in the vein below' the ligature, I apply a 
firm, spiral elastic bandage (the new Ace No 8 is excellent for this purpose) from the 
ankle to the groin before the patient is allow'ed to alight from the operating table The 
patient is instructed to appl}' the bandage each morning before allow'ing the limb to 
assume a dependent position 

The after treatment is no different from that of any other operative w'ound, the 
sutures being removed on the fifth to seventh daj' as a rule, at which time I usually begin 
tbe injections of sclerosing solution 

If the vein is ligated at the proper point, the first thing noticed when the patient 
alights from the operating table is the almost complete collapse of the veins below tbe 
ligature and the patient will promptlj' comment on the feeling of lightness in the limb 
w'hich formerly was heavy and tired 

Choice of Scleiosmg Solution — The recent literature on sclerosing solutions for the 
injection treatment of varicose veins is replete with the advantages and disadvantages of 
each agent 

Perhaps the most widely used sclerosing agent of all those recently offered is 
sodium morrhuate 5 per cent In December, 1932, P® reported on the use of this sub- 
stance in the treatment of more than 600 patients with approximately 4,000 injections 
Up to the present time I have used sodium morrhuate 5 per cent m a considerably larger 
series of cases The results I have obtained with it are excellent and agree in almost all 
respects w'lth the results reported by Levi,^" Smith,'® Tunick and Nach,'® and Higgins 
and Kittel “ 

At the present time, I am also using a new combination of sodium morrhuate 5 Pfif 
cent with quinine alkaloid 2 per cent and benzyl alcohol 2 per cent , but I have used this 
new preparation m too small a series of cases to warrant anv definite conclusions 

Technic of Injection with Sodium Monhnate 5 Pei Cent — The quantity of sodium 
morrhuate 5 per cent that may be injected at one sitting should never exceed five 
cubic centimetres 

The skin at the site of injection is prepared w’lth tincture of iodine follow'ed bj 
alcohol 

Those cases presenting verj' large varices are treated according to the method of 
McPheeters ^ namely, isolation of a segment of the vein betw'een tourniquets after the 
vein IS emptied by elevation of the limb, the patient being in a recumbent position 

The vast majority of patients, how'ever, are treated while standing on a table or plat- 
form about tw'enty-seven inches high Standing renders the veins more prominent A 
five-cubic centimetre Luer syringe fitted with a sharp, short bevel, 25-gauge needle 
IS then gently but firml}' pushed through the skin into the vein with needle pointed 
upward The position of the needle in the vein is quickly ascertained by the presence of 
blood W'hich trickles through the needle into the syringe If the vein is small the injec- 
tion is given without further preparation , if medium sized or larger, the vein is milked 
W'lth the thumb and middle finger of the left hand, or b} an assistant, after w'hich the 
injection is given 

I usuall} inject from 0 5 to 3 cubic centimetres of the solution at any one site and as 
a rule place the first injection at the highest point in anv vein or group of ^cms 

As soon as the desired quantitj of solution is injected a tonsil sponge moistened w'lth 
alcohol IS placed firmh over the site of puncture and the needle is w'lthdrawn An 
adhesne strap about seven inches long and one inch wide is then placed o%er the sponge, 
binding it firmh o\er the injected area The patient is instructed to remo\e the dressing 
after fort} -eight hours and not to massage or rub tbe limb at the point injected 
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Injections may be repeated every second daj and in tiie intervals between treatments 
the limb should be kept snugly encased in a spiral elastic bandage 

Comment — During the past few years ] have performed the Trendelen- 
hurg operation (ambulatory) as a preliminary measure in 293 cases and I 
have given more than 35,000 injections of various sclerosing solutions in the 
treatment of varicose veins 

The patients selected for preliminary ligation were those who presented 
^ery large and extensive varices with marked leverse or back flow as well 
as those with recurrent veins My experience with this type of case, treated 
with injections alone, had proved somewhat disappointing, chiefly from the 
standpoint of recurrence It became apparent to me several years ago that 
a permanent cure could not be effected by injections alone and that the 
ambulatory ligation, so warmly advocated by de Takats, was a sound procedure 
based upon a logical consideration of the altered dynamic principles of the 
blood flow m the veins of the lower extremity 

The patients selected for injections without preliminary ligation were those 
who presented either larger or small varices with no evidence of marked 
reverse flow 

Summary — Sodium morrhuate in 5 per cent strength will not cause toxic 
symptoms when used m the proper quantity 

Sodium morrhuate will not produce an ulcer or slough if accidentally 
injected into the perivenous or subcutaneous tissues 

Sodium morrhuate will not produce an infectious phlebitis if a proper, 
aseptic technic is observed 

The objectionable symptoms (pain, cramp and systemic reactions) and 
sequelie (sloughs, residual discoloration and nodulation) resulting from the 
injection of the other solutions will not occur with the use of sodium 
morrhuate 

Five per cent sodium morrhuate meets with all the lequirements for a 
safe and effective sclerosing agent in the injection treatment of varicose veins 
Not a single instance of recurrence was noted m a series of 293 cases 
of extensive and recurrent varicose veins treated by preliminary ambulatory 
ligation and subsequent injections 

All patients were ambulatory and no time was lost from gainful work 
Immediate symptomatic relief was noted in nearly every case after ligation 
Following ligation, complete thrombosis or occlusion was noted m 4 per 
cent of the cases, so that no injections were necessary A radical cure was 
thus obtained by this simple procedure alone 

After ligation the veins are partially collapsed so that smaller quantities 
of the sclerosing solution can be used with as great or greater effect, than 
when the vein is distended with blood 

Ihe number of injections required foi satisfactory obhteiation of varicose 
veins after ligation is markedly diminished 

The sclerosed vein after ligation and injections disappears more quickly 
and completely than when treated by injections alone 
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STATED MEETING HELD \PRIL 12, 1933 

The Piesident, Du John Douglas, in the Chau 

TONSILLFXTOMY, BRONCHIECTASIS. LOBECTOMY 

Dr Frank B Berry presented a woman, aged thirty-nme, who was ad- 
mitted to Bellevue Hospital May 25, 1932 

In the preceding January, 1932, she had a tonsillectomj’^ Three to five 
days after the operation a large swelling developed in the right tonsillar 
region This drained into the mouth and about the same time she began to 
cough and bring up large quantities of foul sputum She has had two or 
three small hcEinoptyses and lost eighteen pounds in weight She left the 
hospital after three months Since then she has regained ten pounds but 
has continued to expectorate Sputum now amounts to twelve ounces a day 
and she complains of slight pain m the left back 

Physical Evaminatwn - Negative except for left cbest where there was 
dullness from the second to eighth spines posteriorly and over the middle 
third anteriorly Over this area there was bronchovesicular breathing and a 
few rales were heard at the base The bronchoscope showed pus from left 
lower lobe bronchus, with bronchiectasis of left lower lobe 

Couise — Pneumothorax on left started June 2, 1932 and left phrenic 
crushed on the same date First-stage lobectomy June 14 Poition of ninth 
rib removed and sixth seventh and eighth iibs divided at angles Chest 
opened Upper lobe* collapsed This and parietal pleura rubbed with gauze 
Lower lobe found adherent to pericardium and dia])hragm , this was com- 
pletely mobilized Wound closed without drainage June 15 200 cubic 
centimetres bloody fluid aspirated June 16 500 cubic centimetres bloodA 
fluid aspirated Smooth convalescence 

June 28 — Second stage Both lobes adherent to chest-wall Lower lobe 
mobilized Payer clamp applied at root and lobe amputated Stump trans- 
fixed and ligated and wound packed loosely with iodoform gauze Tempera- 
ture 101° and pulse 130 the night after opeiation Five hundred cubic centi- 
metres blood given Smooth convalescence and patient leturned to chest 
service August 16, 1932, with wound healed and no cough 

December, 1932 — Follow -u]i Occasional dry cough Lungs clear and 
resonant 

TUBERCULOSIS THORACOPLASTY HAEMORRHAGES TWO ^EARS 
LATER EMERGENCY THORACOPLASTY 

Doctor Berry presented a woman, aged twenty-four, who was admitted 
to Bellevue Hospital Januaiy 15, 1931 She had been coughing blood for 
two days She had a history of tuberculosis for five years Thoracoplasty 
m three stages at another hospital in 1929 Improved for a short time but 
cough returned and since has been a semi-invalid Three days before admis- 
sion she had an haemoptysis of several ounces and this was repeated the day 
before admission 
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Sputum positive for tubercle bacilli X-ray showed inadequate thoraco- 
plasty with a fibrocaseous lesion 

Comse — Hsemoptysis continued several times a day m one- to three-ounce 
amounts Temperature dropped to ioo° Phremcectomy January 21, 1931, 
without benefit Haemoptysis increased to four- to six-ounce amounts and 
tended to recur every other day 

January 27, 1931, upper stage thoracoplasty under local anaesthesia Pa- 
tient had an haemoptysis and a convulsion during the operation Former 
operation revised and large segments of the first six ribs removed 

Temperature to 104° and pulse to 140 immediately following operation 
but dropped promptly to 102° and 120 and continued down Convalescence 
smooth ^though there were several small haemoptyses during the first few 
days Transfusion 

Second stage of thoracoplasty revision performed March 3, 1931, with 
removal of lower ribs This w^as preceded by a transfusion of 500 cubic 
centimetres Smooth convalescence and wound healed well Returned to 
chest service and from there w'^ent to a sanatorium for further convalescence 
Sputum became negative and has remained so Now' has very little cough or 
sputum and is allow'ed to do as she wishes 

Case presented to show' the failure of an inadequate thoracoplasty and 
the response to a proper type of thoracoplasty w'hich w'as performed as a 
hfe-savmg procedure for continuing hiemoptyses 

PYOGENIC-TUBERCULOUS PYOPNEUMOTHORAX WITH BRONCHI'LL 

FISTULA 

Doctor Berry presented a man, tw'enty-four years of age, w'ho w'as 
admitted to Bellevue Hospital August 20, 1929 with cough and expectoration, 
and a history of tuberculosis for nineteen months before admission Lesion 
confined to left side and pneumothorax started Fluid present since incep- 
tion of treatment Three months before admission he began to bring iq) 
small amounts of non-foul bad tasting fluid on stooping over Dining this 
time lost ten pounds Gentian violet injected into pleural cavity is brought 
up in the sputum 

Physical examination, negative except for signs of a pneumothorax with 
effusion in left chest Sputum positive for tubercle bacilli Thick green 
pus aspirated from chest X-rav' in complete collapse of left lung with 
fluid present Right lung clear 

CoMse — Patient did poorl\ and September 19, 1929, a catheter W'as 
inserted through the ninth space into the left chest Tube drained w'ell and 
chest W'as irrigated gently w'lth mercurochrome and boric acid 

October 3 1929, extensive resection of upper four ribs under local 

anaesthesia Wound healed w'ell and patient did w'ell although he ran a septic 
temperature, at times to 102° and 103° 

November 12, 1929, extensive resection of third to eighth ribs mclusne 
Patient did well and temperature and pulse gradual!} subsided except for 
occasional flares 

December 28, 1929, ninth to eleventh ribs inclusive resected Bronchial 
fistula still open Wound healed well about sinus tract to emp) ema cav ity 
From January to late March 1930, he ran a low-grade, irregular temperature 
thought to be due to a slight infiltration of the right middle lobe In October, 
1929, weight was 112 pounds By April 1930 it was 130 pounds Bv 
August, 1931, his weight w'as 148 pounds Still wearing a tube Sputum 
negative M’ound closed in October, 1930 
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January 13, 1931 Two small abscesses developed recently near old sinus 
tract Operation showed a small pleural cavity in axilla Third to seventh 
anterior rib ends removed Wound closed and drained Did Avell and went 
home on the eighteenth day Two more small operations of the Schede type 
were necessary before permanent closure was effected, one November 9, 
1931 and, the last, his sixth, on March 6, 1932 This consisted of merely 
laying open a short sinus tract This healed in May, 1932 Since then he 
has remained well, weighs about 180 pounds, and is Avorking 

Case presented because it presents one of the worst complications of 
pulmonary tuberculosis — spontaneous rupture of the lung with the develop- 
ment of a bionchial fistula and pyogenicall}^ infected tubeiciilosis empyema 
This lesponded to radical surgeiy and then persistence m pursuing and eradi- 
cating the lesiiltant sinus In addition he developed and healed a small area 
of tuberculosis on the opposite side during his convalescence 

Dr Howard Lilienthal called attention to the rapid onset, in the first 
case, of the coughing up of pus It is rare to have the symptoms come on 
so suddenly as they usually occur about two weeks after tonsillectomy As 
to the various methods of drainage In this case there was no drainage after 
the first stage lobectomy After the second stage when the lobe was excised 
the wound was packed loosely with iodoform gauze Doctor Lilienthal called 
attention to the advantage in lobectomy of suction with no packing after the 
lobe has been removed He uses a valve suction and there has been no 
mortality among his last foui cases Ta\o are entirely well and two hare a 
bronchial fistula although this was piesent before he operated on them and 
the fistulas may be expected to close spontaneously In Doctor Berry’s thud 
case. Doctor Lilienthal called attention to the advantage of carefully graded 
work m thoracoplastic opeiations He does not believe it is necessary to 
take out large sections of the first rib, there aie certain disadvantages in 
doing that It takes longer and there is always the danger of injiiimg one 
of the large vessels as they cioss over the fiist 11b Aftei it has been denuded 
of peiiosteum it gives a good support for the operator’s hand when pushing 
down the pulmonaiy apex Regaiding the case of the woman ivho had the 
hcCmoi rhages. Doctor Lilienthal thought it sometimes wise in these cases to 
have the patient bronchoscoped to show wheie the hiemorrhage is coming 
from , this may make a difference m what is to be done The blood may 
come from a bleeding ulcer of the bionchus As to the use of thoiacoplasty 
foi the checking of hcemorihage, this is an excellent measure In a case 
with active hsemoiihage bi ought in an ambulance a distance of one hiindied 
miles. Doctor Lilienthal did a first-stage (upper) thoi acoplast} and the bleed- 
ing immediately ceased and did not recui Regarding the convulsion which 
the second patient had duiing the uppei stage of the operation, Doctor 
Lilienthal believes in opeiating in all these cases wheie theie is manipulation 
of the pleura Avith the patient’s head lower than his chest Most of these 
convulsions, probably all of them, occur from emboli and usually air emboli 
m the biain (Schlaepfei’s theoiy ) As to the shortness of bieath, that 
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IS not due to the amount of lung put out of commission It may be caused 
by a pull on the mediastinal structures, and it is usually cardiac 

GALL-STONES IN WOMEN 

Dr Edward D Truesdell presented four patients illustrating features 
of his paper “Incidental Gall-stones in Women” read before the Neu York 
Surgical Society a year ago 

Case I — 'W as a young woman, seventeen years of age, who was referred to the 
Lincoln Hospital in August, 1932, by her family physician as a case of acute appendicitis 
There had been a histor}" of five months of attacks of abdominal pain This diagnosis v as 
concurred m by the admitting physician at the hospital, two members of the surgical 
interne staff, an associate attending surgeon and the assistant attending surgeon who 
operated upon the patient At operation a greatly distended gall-bladder was uncovered 
containing a large quantity of turbid fluid, a dozen or fifteen small stones and putt} -like 
material It w^as thought best to drain the gall-bladder at the time A month later the 
gall-bladder was removed by the speaker because of continued pain, evidences of persisting 
inflammation and because it was felt that it would be necessary to do so eventually in anv 
case Doctor Truesdell presented the case as an example of gall-stones in a }oung woman 
of seventeen years where, because of the patient’s age, it w'as generally assumed that the 
symptoms were those of appendicitis and disease of the gall-bladder was not even consid- 
ered It W'as his opinion that many patients developing symptoms of gall-bladder disease 
during middle-age w'ere possessed of gall-stones that had had their incipiency during 
the second and third decades of life, and had remained quiescent for long periods of time, 
as brought out m his paper While cases of gall-stones under twenty vears of age are 
reported from time to time, these represent chiefly the cases that have developed acute 
symptoms and must be considered as only a proportion of the number of cases actual!} 
originating and existing during this period of life He felt that gall-stones might be 
more frequently diagnosed in the younger patients were the possibility of the existence of 
this condition held more prominently in mind It would seem probable in the case of the 
patient presented that the gall-bladder might have been palpated under ether relaxation 
had the attempt been made 

Case II — Was a woman, forty-three }ears of age, who had married at the age of 
fourteen years and had had seven pregnancies, three of these before the age of twentv 
years Symptoms of gall-stones had developed at the age of thirty years, which persisted 
at intervals for six years w'hen she was operated upon for the removal of her gall-bladder 
This was said to have contained gall-stones and to have been removed The operation had 
not been performed during an acute attack One year after this operation, or six years 
ago, her symptoms recurred and gradually increased in severity, having been exceeding!} 
severe during the past few months At operation the gall-bladder fossa was found filled 
with omental adhesions which also extended to the region of the gastrohepatic omentum 
and duodenum These were separated with some difficult} and a small pouch-like struc- 
ture uncov'ered containing a medium-sized round gall-stone This was continuous with a 
normal appearing cystic dust This case w'as presented as an example of marriage with 
multiple pregnancies at an earl} age and the probable dev'elopment of gall-bladder disease 
during the second or third decade of life ev'en though definite sv mptoms of gall-stones did 
not appear until the patient was thirt} years old The case was of particular interest to 
him as an example of incomplete cholec} stectom} , the ampulla of the gall-bladder and a 
stone the size of a small marble havung been left behind, as was no doubt the case in v'levv 
of the normal cystic duct In his paper of the }ear before. Doctor Truesdell had expressed 
himself as opposed to the removal of the gall-bladder when this operation was super- 
imposed upon any other of considerable extent He felt that operations upon the gall- 
bladder were of sufficient importance and difficultv to entitle them to a separate procedure 
m the majorit} of cases and should not be mereh incidental to some other operation when 
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the time alreadv consumed, and the patient’s condition might be a cause of hast> and 
inadequate procedure Gall-bladder operations not infrequently turn out to be difficult 
and complicated which when begun had seemed to be simple, and it is of great importance 
that at the first attack upon the hiliarj structures a complete and satisfactory operation 
be performed through an incision acKant.igcouslj located, and not through an incision 
located for some other operation even if e\tensivel> and unduly extended 

Cask III — Was a woman twent\ -eight jears of age who had been married at 
twentj but had had no pregnancies At the age of twentj -two years she developed quite 
typical attacks of biliary colic marked bj severe abdominal pain, nausea and vomiting 
Five weeks before, he had removed her gall-bladder containing ten medium-sized faceted 
gall-stones and fragments of still others Four 3'ears ago, or two years after the develop 
ment of her gall-bladder sjmptoms, she had undergone a g> necological operation, the 
appendix was removed and also a c%st of the ovary, and a vcntrosuspension performed 
It was reported that the gall-bladder had been palpated through the lower abdominal inci- 
sion and that no gall-stones had been felt, although it would seem most improbable that 
they were not present at the time 

Cask IV — Was a woman twcnt\-four years of age who had been married at eighteen 
■\ears and had had two pregnancies At the age of twent\ -three lears, or one ^ear ago, 
she began to have attacks of acute abdominal pain These attacks persisting for eight 
months, she had undergone a g\ necological operation in September, 1932 the appendix 
being removed It w’as reported that the gall-bladder had been palpated through the 
lower abdominal incision but that no gall-stones had been felt The attacks of pain 
continuing, she w'as admitted to the Lincoln Hospital in January, 1933 Through a 
gall-bladder incision the gall-bladder was found to be free of adhesions, although the 
gall-bladder wall showed evidences of pathologe Onlv after prolonged and sery careful 
palpation of the gall-bladder w'as it possible to discov er w'hat was thought to be a solitari 
small, shot-hke stone After the remo\al the gall-bladder w'as found to contain some 
sixty-five very small round stones E\en w'lth the ad\antage of an incision directly over 
the gall-bladder, the stones Ind almost escaped detection because of a rather large gall- 
bladder with a considerably thickened w'all and a quantity of -very thick mucilaginous 
bile w’hich did not escape from the gall-bladder upon moderate pressure 

These last two cases were presented to shoyv two young yvomen who had 
mained eaily in life, one of whom had had pregnancies and both of wdiom 
had developed gall-bladder symptoms at an early age In both cases the 
gall-bladder had been palpated through a lowei abdominal incision and in 
neither case had gall-stones been detected It yvotild seem that in the first 
case stones readity palpable had escaped detection because of unfamilianty 
with the manoeuvre, hut in the second case stones barely palpable through a 
gall-bladdei incision might readily have escaped detection by palpation 
through an incision in the low'er half of the abdomen In his paper, Doctor 
Truesdell had reported thirty-one w'omen possessed of gall-stones among 35 ° 
women wdiose gall-bladders he had palpated during the course of an abdominal 
operation In none of these had the piesence of gall-stones been suspected 
before operation This w'as an incidence of approximately 9 pci cent of 
the cases examined which had seemed exceedingl} high However it w'as 
maintained that this might be exen loxvei than the actual occurrence of 
gall-stones among these 350 patients, since it wmuld seem not improbable 
that gall-stones present had escaped detection by palpation alone m one or 
more cases, particularly when the incision was not advantageously located 
for this procedure It w'as also pointed out that six of these thirty-one 
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women, or 19 per cent , of the entire number, were twenty-nine years of age 
or younger This would seem to support the supposition that gall-stones 
had their origin m the latter part of the second decade or in the early part of 
the third more frequently than realized, and that one or more pregnancies 
early in life might favor the development of gall-stones even if not being 
directly responsible for them 

Dr Joshua E Sweet said that the one thought that occurred to him was 
that Doctor Truesdell, in presenting his interesting cases, said that he found 
“gall-stones ” One can think, oft-hand, of at least six different kinds of 
gall-stones which would indicate at least six different varieties of metabolic 
disturbances resulting m gall-stones For fifty years surgeons have been in 
the habit of sending their gall-bladders to a pathologist who has sectioned the 
gall-bladder, returned a microscopical report, and aparently poured the gall- 
stones down the sink The speaker thought the surgeon should be able to 
write the microscopical report himself after his study of the gall-bladdei 
during removal, and so at least save the patient some of the high cost of 
medical care In the time thus saved to a pathologist, he might pour the 
gall-bladder down the sink, and learn more by a study of the stones 

Dr Henry F Graham remarked that Doctor Tiuesdell had emphasized 
the fact that many patients were young On the speakei’s seivice lecently 
there was a patient nine years of age with acute cholecystitis There aie 
cases in the records of gall-stones in the newborn so age is not a significant 
factor As to the etiology, Joshua Sweet has said he believes the metabolism 
of vitamins comes into this Many consider it a question of infection of some 
kind m every case One man who has done a gieat deal of experimenting 
found that 50 per cent of women who are piegnant show a bacilluria The 
wisdom of performing only one operation at a time in a case wheie two 
operable conditions exist has been shown b} The Mayo Clinic, the moitahty 
was doubled when two operations were done at one time As to the technic, 
if the gall-bladder is going to be examined foi stones, it is better to do it at 
the beginning of the operation instead of at the close because of the increased 
danger of infection Also if novocame is used for spinal anaesthesia it gives 
the patient a chance to come out while the surgeon is examining m the 
upper abdomen 

Dr Howard Lilienthal said that some years ago he had a girl patient 
eleven years of age whose gall-bladdei he lemoved because of multiple 
pigment stones 

Doctor Truesdell, in closing the discussion, said that on the basis of 
the experience obtained 111 collecting the mateiial for his paper he had become 
greatly impiessed with the tendency of gall-stones to remain quiescent in the 
gall-bladder for considerable periods of time He believed for this reason 
that cases of gall-stones encountered from time to time during the early 
years of life were, because of their acute symptoms, only a part of those 
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oiigmating and existing during tins period, many not asserting themselves 
until the fourth or fifth decades He had also been impressed A\ith the ease 
with which gall-stones escaped detection by palpation through an abdominal 
incision , such factors as the si/e of the gall-bladder, the condition of its wall, 
the size and number of the stones, the consistenc)" of the bile, and the ease 
or difficulty with wdnch the gall-bladdei emptied upon piessure, all having 
much to do wnth the detection of stones present 

HAIMANGIOMA OF SPLEEN 

Dr Otto C Pickiiardt presented a man, thirty-three years of age, w^ho 
was admitted to Lenox PIill Hospital m September, 1929 He had enjoyed 
good health up to about a year before admission Dining the year of 1928, 
he had had mild attacks of abdominal discomfort described as cramps in the 
low'er abdomen At fiist tliese attacks occurred several times a week, later 
becoming less fiequent and occurring only several times a month About 
SIX months before entering the hospital he had noticed sw ellmg of the ankles 
and puffiness of the eyelids and at about the same time a yellow' tinge to the 
skin had become appaient This w'as followed by gradual general w'eakness 
for which he sought relief Another symptom that to him w'as very important 
w'as his impotence 

On physical examination a mass was found occupying almost the entire 
left side of the abdomen and extending as far as lUcBuiney's point on the 
right side In the left upper quadiant there was a definite bulging of the 
mass wdnch shaded oft to a deep oblique groove 111 the left low'er abdomen 
The mass w'as model ately movable and not tendei 

On X-ray examination this mass w'as found to have pushed the stomach 
and descending colon to the right No organic disease was noted m the 
gastro-intestinal tract A pyelogram demonstrated a normal left kidney 
outline and normal filling of the calyces Chest examination w'as negative 
The blood count on admission w'as 3,440,000 red blood cells with 55 per 
cent haemoglobin The leucocyte count w'as noimal Blood smear examina- 
tion show'ed anisocytosis, poikilocytosis and polychromatophilia Wasser- 
mann negative, blood grouping II Jansky, urine and blood chemistry essen- 
tially normal , icterus index normal , temperature noi mal 

Blood-picture did not help m making a diagnosis A provisional diagnosis 
of tumor of spleen was made and five deep X-ray therapy treatments w'ere 
given There w'eas immediate recession of the size of the tumor, but this 
lasted only a short time and within a few w'eeks the mass had grown to its 
former tremendous size 

In order to prepare for opeiation, a transfusion of 500 cubic centimetres 
of whole blood was given and here the first peculiar symptoms showed them- 
selves Immediately after the tiansfusion the patient had a rise of tempera- 
ture to 105°, but wnthout chills and wnthout showing blood in his urine the 
next day The reaction lasted forty-eight hours following which there w'as a 
return to normal The following week, using another donor, transfusion of 
500 cubic centimetres was repeated and again the patient had the same leac- 
tion — ^very high fevei without chills and wuth a negative urine It is needless 
to say that meticulous care had been taken to group and cross-group both 
patient and donor 

On November 13, 1929, splenectomy was performed On opening the 
peritoneum, no fluid appeared The spleen appeared as a greatly enlarged 
mass, deep red to purplish in color, with numerous rounded protuberances of 
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vdiying sizes It wds firm m consistency Theie weie onty d inocleidle 
niimbei of adhesions The weight of the spleen and hlood immediately aftei 
the operation was 2,600 Gm 

While still on the operating table, immediately post-opeiative, a trans- 
fusion of 500 cubic centimeties of whole blood was given, using one of the 
same donois fiom whom blood had been taken befoie But now there was 
absolutely no leaction similai to the previous experiences In fact, post- 
opeiative, the patient never lan a tempeiature above too°, and that foi only 
foity-eight houis, when it became normal One could feel that something 
had been lemoved from this patient that had a destiuctive action on his led 
blood cells The geneial post-opeiative couise was quite iineventiul, and 
within a month the patient was discharged from the hospital 

The oigan lemoved consisted of two sepaiate pieces (a) A spleen, 
measuring 306 by 148 b}^ 63 centimeties and weighing 2,020 Gm It is 
11 regular and veiy nodular, the nodules varying considerably m size and 
consistency, some being soft and feeling very cystic, otheis firm and haid 
The spleen tissue itself felt faiily fiim in consistence On section, the organ 
IS quite definitely lobulated, vuth piominent fibious stiands lunning through- 
out the stiuctuie The chief chaiacteristic of the tissue is its spongy ap- 
pearance, due to the piesence of open minute spaces in it There are some 
depiessed areas, and otheis slightly laised The color also varies — many of 
the nodular areas appealing darkei than the surioundmg splenic tissue 
Sections of the spleen show micioscopically multiple haemangiomata of 
different sizes, sepaiated by vaiying amounts of scleiotic splenic tissue The 
tumois aie usually pooily demarcated, though some of the smaller growths 
are circumscribed, but are not encapsulated The structuie consists of 
dilated, thick-walled sinusoids lined with prominent pioliferating endothelial 
cells and filled eithei with blood or seium mixed with blood cells, lymphoid 
cells, desquamated endothelial cells and phagocytic cells containing eiythio- 
cytes or blood pigment These vessels vary widely in size fiom very small 
calibre channels to wide iiregulai spaces often showing papillaiy mgiowths 
The vessel walls contain vaiying quantities of lymphoid cells, blood and 
Ultra- and extiacellulai blood pigment The umnvolved splenic tissue shows 
generalized thickening of the reticulum, with a reduction in the lymphoid 
cells and atiophy 01 disappeaiance of the Malpighian bodies In localized 
aieas, there is the formation of dense scar tissue The capsule and tiabeculx 
also show fibious thickening 

Section of a fragment from the liver shows slight cnihosis of many of 
the sinusoids, associated with paienchymatous degeneration or fatty infiltia- 
tion of the liver cells The dilated sinusoids aie usually fiee fiom blood 
The capsule of the livei is slightly thickened by fibiosis, and there is slight 
increase in the intei lobular fibious tissue Scatteied through the fibrous tissue 
are collections of small round cells 

A follow-up of his blood-pictuie shows that he has a polycythcemia and 
that his blood platelets have risen from a pie-opeiative count of 15,000 to 
at present 250,000 

Two yeais post-opeiative the patient was leadmitted to the hospital with 
a modeiate jaundice which was diagnosed as a simple catairhal jaundice All 
examinations foi bilhiasis weie negative 

The two symptoms of which he now complains aie (i) impotence, (2) 
tieinor of hands 

This man is well after tin ee and one-hal f yeai s without evidence of meta- 
stases and one may conclude that this was probably m him a benign condition 
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Dr William Crawford Wiinn said that he had looked uj) tlie records 
at Roosevelt Hospital and could not find a single record of such a case 
Chailes E Peck reported a case of haiinangioina of the left lohe of the hvei 
about ten years ago which was inteiesting from the standpoint of the dif- 
ferential diagnosis The gastro-intestinal series showed the stomach pushed 
down and the colon pushed down with it At the time of the operation he 
was not sure he was dealing m ith the spleen or the liver 

Dr Allln O Whippll asked two questions (i) whether the blood- 
vessels m the hilus of the spleen showed marked abnormality and, (2) whether 
there was present the physical sign of doughiness and pitting at the time of 
jialpation At the Presh3'terian Hospital theie have been cases of heman- 
gioma of the liver m uhich applied piessure showed a temporaiy pitting 
Doctor Whipple also asked if there weie thrills 01 bruit these aie points 
desciihed by Alesandii of Rome in hemangioma of the liver 

Doctor Pickiiardt, m closing the discussion, said that to the best of his 
knowledge there was no elasticit}'^ 111 this particular tumor It Mas of great 
si7e Theie was no bunt and no tin ill He listened foi that for he felt there 
Mas something pectiliai about the mass, but tbe diagnosis of hemangioma 
M'as not made because this was the first case of hemangioma of the spleen 
evei seen m the Lenox Hill Hospital As far as the hlood-'\ essels Mere 
concerned no observation M'as made at the time of opeiation, entire attention 
being concentiated on the problem of getting the spleen out HoM’ever, they 
Mere not friable and came out M-ithout much difficulty Theie M'as no mass 
of vancosed veins 


PLEURO-DT^PHRAGMAI IC CAST 

Dr Otto C Pickiiardt presented a M'oman, fifty-thice years of age 
M'ho was admitted to Lenox Hill Hospital in January 1931 She had been 
complaining of sharp pain kmfe-hke in character, over the jnecordium for a 
period of several weeks She also described a slight steady pain ovei the 
left lower antero-lateral region of the chest Tm'o years before admission 
she had been told she had a pleurisy on the left side and she described her 
recent complaints as being quite like those at the time of her pievious illness 
Clinical signs were not definitely diagnostic, chest examination being essen- 
tially negative X-ray examination revealed the presence of a circular shadoM' 
just above the left diaphragm A thorascoscopy Moth the aid of a Jacobeus 
thoracoscope M'as done under local aniesthesia and theie could be seen a 
tangerine-si 7 ed, yellowish smooth, glistening tumor mass m the left pleural 
cavitj' Better vision was obtained after the production of an artificial 
pneumothorax A second X-ray examination at this time M'lth the lung in a 
state of collapse showed the spheiical mass separated from the heart shadoM' 
and lying in intimate 1 elation M'lth the diaphragm 

Thoracotomy M'as advised and aftei an mteival of seveial months patient 
returned to the hospital foi this procedure Under general ansesthesia 
thoracotomy through the left eighth intercostal space was done 
The tM'o operative proceduies were recorded as follows 
(i) In the anterioi axillary line of the left side, at the ninth interspace, a 
small nick is made m the skin and a Tacobeus trocar inserted into the pleural 
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ca-sity Obturator removed and replaced by eye-piece This eye-piece is 
gently inserted under direct vision and pushed antero-medially until it reaches 
the area of the left pleural cavity vhere the diaphrag^u, the anterior parietal 
pleura the mediastinum and the pericardium meet Here may be seen a 
tangerine-sized, yellowish, smooth, slightly lobulated, tumor mass, which glis- 
tens The lung impedes the vision although not attached to the mass and 
therefore through the seventh interspace a needle is inserted and artificial 
pneumothorax induced The globular mass may now be seen to better advan- 
tage and IS found to ha\ e smooth edges , appears to be moderately peduncu- 
lated, although the base cannot be seen definitely because of the overhanging 
edges Running over the glistening pleural covering are numerous blood- 
Aessels It does not pulsate vithin itself but it moves secondarily with spas- 
modic jerks In appearance it suggests a lipoma although, as this is the first 
new of an intrapleural mass vith this instrument, only the findings should 
be described and the diagnosis left for an exploratory thoracotomy which is 
advised 

(2) An eight-mch incision is made through the left eighth intercostal 
space with fracture of the eighth and seventh ribs at that angle posteriorly 

The lung appears nonnal but has pleuritic adhesions posteriorly The 
diaphragm is normal in its centre At the anterior inferior medial aspect, in 
the costophremc angle, at the junction of the diaphragm, apex of the peri- 
cardium and thoracic cage, there is seen a thin-walled cyst, the size of an 
orange, with a small, nipple-hke projection towards the pericardium This is 
covered by diaphragmatic parietal pleura and medially by fat pads from the 
pericardium (It was this fatt}*- appearance that gave rise to the possible 
diagnosis of lipoma at the time of the thoracoscopy several months preMous ) 
Where this cyst la}^ tightly up against the ribs and costal cartilages anteriorly, 
a line of cleavage is found with the finger, and the cyst is then easily shelled 
out, leaving a raw area infenorly on the muscle of the diaphragm This 
area is easily covered b)’- the diaphragmatic pleura which had covered the 
cyst, the free edge being sutured down by three interrupted plain gut sutures 
Very little bleeding occurs, and it is decided not to drain 

The A\ound is closed, first by approximating the seventh and eighth ribs 
with several surrounding chromic sutures, and then the muscle layers closed 
separately with chromic sutures, and finally the skin vith interrupted silk 
During this procedure the lung is blown up several times so as to touch the 
chest wall 

The lung and pleura are ever3avhere normal in color and texture There 
is no pleural effusion whatsoe^er The portion of the pleura which covers 
the cyst, and is raised by it, is shiny and normal in appearance The shelling 
out of the tumor is easily accomplished 

The pathological diagnosis was pleural cyst, probably of endothelial origin 

The thm-walled cyst was about 89 centimetres in diameter, roughly 
globular in shape There is a mam cystic mass and a smaller one about i 5 
centimetres in diameter There seems to be no direct connection between 
the two cavities There are a number of strands of muscle along one aspect 
of the mam mass 

Microscopical E.'iaminatiou — Section of the small cyst shows a A’^ery thin 
vail composed of dense, laminated fibrous tissue, the greater part of which 
IS acellular or hyaline The outer part of the wall is looser and rather rich 
m small cells resembling lymphocytes The blood-vessels are A’^ery scant} 
The inner surface is covered Avith small, deeply staining cells of the type of 
endothelial cells 


815 



NEW YORK SURGICAL SOCIETY 


The post-operative couise was uneventful, and the patient made an easy 
lecovery, leaving the hospital within thiee weeks She had a little tempera- 
tuie for a few days and had possibly more pain for several weeks after the 
opeiation than she had had before Clinically, tbe application of diathermy 
gave her the greatest relief, and I believe helped to restoration to normal of 
the affected area Follow-up X-iays show that there is now a perfectly nor- 
mal and clear lung field with possibl)' a slight haidening of the diaphragm, 
and the piesence of some adhesions m the left costophrenic angle 

The relief from her (pseudo)-pleuritic pains is complete 

METASTATIC OSTEOMYLELITIS OF THE CERVICAL VERTEBRA 

Dr Otto C Pickiiardt presented a man, foity-three years of age, who 
was admitted to Lenox PIill Hospital in August, 1932, foi relief of a painful 
swelling m the neck and behind the right ear The swelling had been present 
for four days, and before admission a small incision had been made, but no 
relief had been obtained liis previous health had been good and there uas 
no histoiy of an otitis media 

The patient had a temperature of 103 6° and looked acutely ill There 
was a brawny indui ation and redness over the 1 ight upper neck region extend- 
ing ovei the parotid region and behind the ear The entire area was tendei 
liut no fluctuation could be made out There was a moderate leucocytosis 
X-ray examination of the light mastoid region revealed rarefaction over the 
knee of the sinus, and theie was lack of detail m the tip on the right side as 
compared with the left 

A mastoidectomy was perfoimed on the day of admission Except foi 
slight congestion of the mastoid bone, the findings were negative 

On the day after admission a blood culture was positive for Staphylococ- 
cus aw eus The blood-sugai was 250 milligrams On the following day, 
the patient’s tempeiature rose to 1066° and fell to normal within the next 
twenty-four hours For the next two weeks the fever varied fiom 99° to 
103 6° Repeated blood-cultures during this time were still positive Leuco- 
cytosis peisisted Avith only slight variations For a time the induration 111 
the neck seemed to extend both anteriorly and posteriorly Thereafter, there 
was a giadual decrease m both the amount of tenderness and 111 the extent 
of the induration The mastoid wound healed pi ogi essively 111 about the 
usual time for such a wound After the fiist two weeks, repeated blood- 
sugars weie all within normal limits Albumen, pus-cells, and occasional 
led blood-cells were lepeatedly found during his four months m the hospital 
The Wassermann examination was negative 

In the third week of his illness the patient appealed to be doing quite 
well, and foi the first time the blood culture was found to be sterile At this 
tune he had a chill and eight horns later complained of severe pain in the 
back of his neck and in the right shouldei region There weie tenderness 
and a doughy induration over the posterior cervical legion This was four 
weeks after admission An X-ray examination levealed a small, pea-sized 
area of laref action with some thinning of the cortex m the anterior and 
superior angle of the body of the fourth ceivical veitebra It was consideied 
very suspicious of a suppuiative focus After a two-day interval, there was 
an appal ent breaking thiough of the cortex of the aiticular surface of the 
vertebia In two weeks’ time a still laiger aiea of bone destiuction in the 
anterioi and superior angle was found The patient continued to have a fever 
of 101° to 102 5° during this time, and the essential treatment was confine- 
ment to bed in a plastei shell X-ray examination six weeks after the onset 
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of the piocess in the cervical vertebra revealed a much moie extensive 
destruction with a great deal of bony detritus in the joints between the third 
and fourth vertebrje, and a i eexamination a few days later showed destruction 
of the inferior articulate surface of the body of the third cervical vertebra 
with a swelling of the soft part just anterior, suggesting a reti opharyngeal 
abscess Two weeks later there was very maiked involvement in the thud 
cervical body with considerable fragmentation of the bone, and with still 
gieatei swelling m the retropharyngeal structures At this time the retro- 
phaiyngeal swelling had leached a point where it could easily be felt by the 
examining finger through the mouth as a hard, indurated, moderately tender 
mass The patient was now wearing a reinforced leather collar This gave 
a support for his head, and was sufficiently strong so that neither flexion, 
extension nor rotation of the head and neck was possible He has worn this 
to the present time, except lately when m bed 

Rontgen examination m December, 1932, three months after the first 
X-ray examination, revealed a reparative stage The detail was much 
dealer, calcification was taking place, and the bodies of the third and tourth 
cervicals were regaining their normal contour The patient was seen at a 
follow-up clinic several months ago, and his general condition was excellent 
The induration m the neck had almost entirely disappeared X-ray examina- 
tion at this tune did not show any active bone destruction Theie was con- 
siderable defoimity of the fourth cervical vertebra, the body being almost 
half destroyed There was, however, no angulation or curvature of the 
cervical spine The involved margins of the vertebrae were sharply outlined, 
indicating excellent healing X-ray examination during the present month 
demonstrated osteogenesis, and no active recognizable bone destruction 
was present 

Dr Robert H Kennedy said that reviews of a large series of cases of 
osteomyelitis showed that lesions of the vertebrae comprised less than i 5 
per cent of these The occurrence is probably much moie common than the 
statistics show because of the difficulty m diagnosis It is more rare 111 the 
cervical than in the lumbar or dorsal regions Moreover, one would not 
expect this lesion m a man of this age as it usually occurs before the age of 
twenty Considering the excellent result m this case, the usual mortality is 
Intel esting It averages 60 per cent 111 osteomyelitis of the vertebiae m 
general and about 30 per cent in the cervical region, according to the 
statistics of large groups of cases It is probable that infection of the bone 
was present at the time of admission, for one would expect a period of at 
least two or three weeks to elapse before the X-ray findings would be so 
definite Doctor Kennedy said that he did not think he would have refrained 
from operating because of apprehension lest the pus extend downward 
behind the pre-vertebral fascia into the mediastinum The retropharyngeal 
abscess could have been drained through a lateral incision in the neck How- 
ever, the result could not have been better than that shown m this patient 

GUNSHOT WOUND OF CERVICAL SPINE 

Dr John J Moorhead presented a man sixty years of age who was 
admitted to the Post Graduate Hospital February 8, 1933 On the day of 
admission in a hold-up he was shot at very close range with a 38-calibre 
revolver The wound of entrance was in the left supraclavicular region one 
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inch internal to the outer end of the clavicle and about three-fourths inch 
above it The left cheek and left side of the neck showed powder marks and 
there were swelling and ecchymosis on the left side of the neck and consider- 
able swelling of the left upper extiemitv He was able to elevate the arm 
to about half a right angle There was no apparent neural damage except 
for a complete loss of sensory distribution on tbe hand corresponding to the 
ulnar distribution The left-sided Horner’s syndrome was established by 
Doctor Sherwood, the neurologist, who saw him in consultation 

The X-ray examination showed the pointed end of the bullet lodged in 
the interspace between the lateral border of the seventh cervical and first 
dorsal vertebra and apparently it had enteied this space forcibly enough to 
spread the vertebral bodies apart Twenty-four hour later, under general 
anaesthesia, the wound of entrance was debrided , finger palpation located 
the bullet, a counter opening was made and through this a clamp was intro- 
duced as a guide and the entire tract was laid open Small fragments of 
bone were removed first and then with a strong clamp the bullet was grasped 
and removed Also soft part debris was removed and the tract was lavaged 
with ether and partly sewed Vaseline gauze dram and heavy dressings 
Convalescence was uneventful except for the development of a very curious 
pallor and coldness affecting the right hand and the right forearm which 
developed the day aftei opeiation and persisted in diminishing degree for 
about a week, but was unaccompanied b) any motor or sensory loss There 
was considerable swelling of the left upper extremity Init this gradually 
decreased and at this time with the aid of physiotherapy it has largely disap- 
peared The neck motions are free and the involvement of the ulnar nerve 
IS much less 

Dr Byron Stookcy said that since the War no one is amazed at what a 
bullet may do In fact, the unexpected may prove to be the expected In this 
particular case the fact that the bullet stopped immediately at the intervertebral 
foramen is of only passing interest Doctor Moorhead stated that the patient 
had a paralysis of the ulnar nerve and Horner’s syndrome , by that he means 
an injury to the component roots which make up the ulnar nerve, namely, the 
eighth cervical and the first thoracic Watching the patient one w'ould gather 
that he is unable to extend his wrist and it is probable that the seventh cervical 
root IS injured as well Exploration of the damage done to the nerve roots 
by a collar incision would have been advisable had this been possible since early 
suture of the nerves before scar tissue is formed makes foi a better end-result 
and certainly much simpler operation 

FRACTURE DISLOCATION OF CERVICAL SPINE 

Dr John J Moorhead presented a seventeen-year-old boy who was ad- 
mitted to the Staten Island Hospital November 22, 1930, in the service of 
Doctor Driscoll with a history of having sustained a fracture dislocation of 
the fifth cervical vertebra on the day of admission in a football game He was 
not unconscious , when carried off the field he was unable to use his arms but 
their function was regained en route to the hospital and on arrival in the insti- 
tution it was noted that there was free movement of the arms and legs The 
first X-rays taken by Doctor MacBrayer disclosed a very extensive fracture 
dislocation at the fifth cervical level He was immediately placed m traction 
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and during the ensuing two da3-s motor and sensor}' involvement appeared in 
both arms, being more marked on the right 

On the night of the t\\ enty-fourth an attempt v as made to reduce the dis- 
location manually but this did not succeed and thereafter the repositor was 
applied under fluorscopical control It vas felt a definite gam had been made 
and this was \erified by subsequent X-rays However, on the twenty-eighth 
It vas noted that there was apparently a total paral}sis of the right arm and 
both legs and an incomplete parahsis of the left arm so that the forearm 
could only be flexed weakly The arms and legs ere flaccid and there were no 
abdominal or cremasteric reflexes Doctor jMasson, the consulting neurolo- 
gist, stated that the cord condition vas very much worse than before the 
attempts at reduction 

On the twent3’-ninth a laminectomy vas done vith the removal of two 
spinal processes and it was then seen that the cord v as sharply angulated and 
that there was considerable oedema and that a locking of the articular processes 
had presented complete reduction At the operation no attempt vas made to 
unlock these because the laminectomy apparently provided ample decompres- 
sion Fne days later imprmement vas noted m the left upper extremity 
there was no power m the legs or m the right upper extremity and pain and 
temperature v as lost on the trunk and thighs and m addition there was a left- 
sided Horner s S3mdrome A plaster-of-Paris neck and bod}' case had been 
applied and eleven da3's after lammectom} considerable impro\ement was 
noted particular!}’- of the lower extremit}- and m the left arm and finger mo- 
tions vere noted on the right hand noted marked improvement 

December 30, three v eeks after the operation, there as still further im- 
provement The vorst remaining symptom vas an atrophy of the intrinsic 
muscles of both hands 

He vas remoA'ed to the Post Graduate Hospital January 6, 1931, and dis- 
charged Februar}' 24 1931 The original plaster dressing was removed 
December 15 Primary union had been obtained and thereafter he wore a 
metal head and neck support for many months Februar}' 3" 1931, another 
repositor reduction was attempted but without changing the bony contour, but 
V ith rather striking improvement as to the arms His improvement v as con- 
tinuous and prior to the time of his discharge from the Post Graduate Hos- 
pital, namely, three months after the injury he vas able to walk about the 
vard with considerable ease and had excellent motion of both lower extremi- 
ties with little if any sensor} imohement therein, and likewise there was 
considerable improvement of the right upper extremity, but there was still 
considerable loss of power m the left with some sensory disturbance 

He has been seen at mter\als since and at this time, approximately three 
and one-half years after mjur}', function is practical!}* normal m all the ex- 
tremities except for some lessened muscle pow er m the left upper extremit}’ 
when unusual use is made of this extremity 

Doctor Stookey said that dislocations of the cenical vertebrae if seen 
early should be reduced early and that as little time as possible should be 
allowed to elapse before reduction Of all methods available the method 
deMsed by Alfred S Ta}lor is by far the best By use of the Ta}lor method 
he has not experienced any great difficulty m reducing ceiwical dislocations 
w hen they ha^ e been seen early On the other hand w hen seen late reduction 
nia} be impossible by any method due to contracture and shortening Reduc- 
tion by traction ith the hands is seldom successful due to the fact that suffi- 
cient traction cannot be exerted in this manner In Ta}lor’s method of re- 
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duction IS used a chin and occiput stiap made of moleskin adhesive, the ends of 
which aie tied to a rope which is passed around the hips, the hips being pio- 
tected by a pillow, oi folded blanket Thus, the tiunk musculature can be 
used and sustained and steady traction exerted, leaving the hands free to 
guide the vertebiaj and manipulate them so as to obtain reduction Locking 
of the aiticulai piocesses can be overcome if adequate traction is applied In 
Doctor Stookey’s ojiinion this can be done only by a method which exerts 
steady, continuous traction and not if the ti action is alternately exerted and 
relaxed In early cerMcal dislocations successful reduction will result if this 
method is followed 


KNEE ARTIIROTOMIES 

Dr John J jMooriiead presented a man, March 3, 1928, from wdiose right 
knee-joint eight ounces of clear yellow’ fluid wcie aspirated the history being 
that there had been a jirogressive painless sw’clling in that joint w'lthout know'n 
cause for tw'o yeais Examination at that time disclosed evidence of a hyper- 
tiophic synovitis w’lthout any corroborating signs of semilunar cartilage or of 
any othei joint calculus invohement X-ra3’s w'cie negative The fluid re- 
cuircd and Apiil 9, 1928, thiough a mediolateral incision, an arthrotomy was 
done on this knee at w'hich time a moderatcl}’ complete sc'iioc ectoni}’ was per- 
foimed togethei w'lth the removal of some hypertrophied fat pads and an 
eioded internal semilunar The convalescence w'as uneventful and he had no 
difficulty W'lth this joint foi about a 3'car On March 7, 1929, an aspiration of 
the same joint foi a rccurience of symjitoms 3'ielded a])proximatcly fifty cubic 
centimetres of clear yellow fluid On both occasions this fluid W’as negative 
to culture 

April 8, 1929, anothei synovectomy w’as done on this knee-joint thiough 
an identical incision and at the same time the external semilunar cartilage was 
lemoved because it also w'as eroded A jiathological examination of the 
removed mateiial in each instance show'ed evidence of chronic inflammation 
This right knee has remained w’ell to date namelj’, for four years 

December 4, 1930, the left knee w’as operated upon for a condition piac- 
ticallj’ identical w’lth that onginallj' encountered on the opposite side and at 
this aithiotomy a very extensive synovectom3’ w’as performed, together w’lth 
the lemoval of excessivelj’ large fat pads and an eroded internal semilunar 
There w’as a recuirence of the painless sw’elhng in this left knee after approxi- 
mately tw’o years and undei date of November 17 1932, another arthrotomj of 
this left knee was perfoimed and at this time great masses of hypei trophied 
synovial lining w’ere excised togethei w’lth the external semilunar This knee 
has remained well until about six weeks ago and he now’ tells me that it is 
beginning to sw’ell and examination (eight da3’s ago) ACiifies this, but as can 
be seen theie is not swelling enough to warrant inteiference 

Here is a case of bilateral hypertrophic synovitis w’lthout bone involve- 
ment in W’hich, during a period of five 3'eais, the right knee has been aspirated 
twice and two extensive arthrotomies have been perfoimed and the left knee 
has also undergone a similar soit of exploration minus the asjnration The 
notable featuies are that no known focus has been ascei tamed although dili- 
gent seaich has been made The cultuie of the fluid and the removed synovial 
lining remained steiile All serological tests remained negative These knees 
demonstrate the reformation of their lining and also demonstrate that the 
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very extensive lemoval of intrinsic stiuctures does not inteifeie with function 
These aithrotomies weie perfoiined by the technic piesented befoie this 
society January 27, 1932 

EXPERIMENTAL AND CLINICAL STUDIES OF THE RELATIONSHIP OF 
THYROID DISEASE AND PANCREATIC FUNCTION 

Dr J William Hinton read a papei with the above title and piesented 
SIX patients to illustiate his paper 

Case I — Female, aged twenty-eight years, was first seen August 27, 1931 Chief 
complaint was nausea and vomiting, with pain m epigastrium for the past ten years, whuh 
was generall}" worse around 10 or ii o’clock at night, or when she was undulv tired In 
1920, she was having abdominal discomfort and had X-rays taken in the Boston City 
Hospital The X-ra3'S were reported suspicious of an ulcer, although a positive diagnosis 
was not made She had had two gastro-mtestmal X-ray series done in August of 1931, 
the first revealing a slight tenderness over the duodenum and suggestive of a filling defect 
but repeated studies two days later did not reveal any organic lesions of the stomach or 
duodenum There was persistent abdominal pain Physical evamination did not reveal 
any epigastric tenderness but her skin was dry, pulse 64 and the patient’s hair was very 
thin and she complained of it falling out Her finger nails were brittle, skin chapped easily 
and she complained of tiring verj' easily She frequentlj^ vomited undigested food A 
diagnosis of hypothyroidism was made and a basal metabolism done on August 28, 1931, 
revealed a minus 18 Patient was put on thyroxine one milligram, intravenously, and 
thyroid extract gr i, T I D This was continued at weekly intervals until November 
II, 1931, when a basal metabolism was a minus 8, at which time she was still having some 
abdominal discomfort but greatly improved She was seen again November 17 and 27, 
and was not seen again until January 30, 1932 At that time she stated she was feeling 
very well and only slightl}'- nauseated, her hair was greatly improved, and she was 
encouraged Basal metabolism at this time was a plus 3 and she was taking thyroid extract 
gr 4, T I D , which she had been taking since her last visit in November Patient was 
seen about every six weeks from January to July, and on July 22 she was complaining of 
being tired and having slight abdominal pain, although her weight was ten pounds over 
what it had been when she was first treated Basal metabolism repeated on July 27, 1932, 
was a minus 14 The patient was then seen at weekly intervals and given one milligram 
of thyroxine, and thyroid extract gr 6, T I D , for a six-week period, and her symptoms 
entirely disappeared and she has had no complaints referable to her stomach condition 
since On January 4, 1933, her basal metabolism was a plus 3, and she had no complaints 
The patient was taking thyroid extract gr 2, B I D When last seen on March 15, 
I 933 > she was feeling very well and symptom-free This patient has to continue taking 
thyroid and thyroxine at fairly regular intervals or her basal metabolism will drop and 
her abdominal symptoms will return 

Case II — Male, twenty-nine years of age, seen June 4, 1932, complaining of upper 
abdominal pain which comes on one or two hours before meals and usually is relieved by 
the intake of food He had been under the care of several physicians X-rays revealed 
a duodenal ulcer, for which he had been treated Five years previously he had had an 
appendectomy for chronic appendicitis but following the operation he continued to have 
the same discomfort as previous to the appendectomy At the time he consulted me he 
stated the pain was through the upper portion of the abdomen, radiating directly through 
to the back, and was more annoying than the abdominal pain Examination revealed 
definite tenderness in midepigastrium A diagnosis of duodenal ulcer had been made, 
and he was referred to the reporter for operation Operation was postponed and further 
medical treatment continued, which was persevered 111 for five months, but failed to make 
any satisfactory progress All previous medication was then discontinued and he was 
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placed on thyroxine one milligram intra\cnoush, and thyroid extract gr i, B I D 
This was continued at weeLlv intervals for the next four weeks October 25, X-ravs 
were negative for a duodenal ulcer He continued to make weeklj visits until December 
13, at which time he was practicalh free from sjmptoms and was feeling better than at 
anj time since under treatment He was next seen on December 27, Januarj 24 and March 
7 of 1933, and was feeling ver\ w'ell but was continuing thyroid extract grs i, B I D , 
b\ mouth, and had gone from November 1 to March 7 with practicalh no discomfort 
whatsoever 

This IS the first patient with an ulcer that was gi\en thvroxme and th\roid medication 
At a meeting of the New York Surgical Socict% on October 12, 1932, cases of abdominal 
pain with hypothvroidism W'ere presented and Doctor Sweet suggested that patients with 
ulcers be treated watli thvroxme and tlnroid extract to sec what effect it might have, and 
in view of the fact this patient had been put on treatment onlv two weeks before the 
meeting it gave him encouragement to treat a number of other ulcer cases that had not 
been on other medications 

Case III — A man, aged thirtv -eight vears, was admitted to the Gastro-Eiiterological 
Clinic of the Fourth Medical and Surgical Divisions of Bellevue Hospital, November 17, 
1932, complaining of pain in his abdomen with nausea and vomiting for the past seven or 
eight j'eais Fie had pcnodicitj of pain and at times the pain radiated to his back During 
a recent attack he had lost ten pounds in weight and vomited dailv The patient had 
known for three vears that he had a duodenal Ulcer as X-ravs taken at that time revealed 
a positive ulcer X-rivs presented at the time of his first visit, taken October 27, 1932, 
revealed a persistent defective filling in the inner and outer borders of the duodenum 
There was also a defective filling in the prc-pvloric region of the stomach, and a diagnosis 
of duodenal ulcer was made with no six hour retention Phvsical examination was nega- 
tive and the patient was placed on a fourth-week Sippv diet and given i milligram of 
thyroxine and thjroid extract gr 1, 1 I D He was seen at weeklv intervals and 
thyroxine administered On December 15 the patient stated he had a severe cold but no 
abdominal pain Weight it that time was 173 pounds From that period to the present 
date the patient has had no abdominal svmptoms He has been seen regularlv everv week 
and the thvroxme and thvroid medication continiicd B isal metabolism done March 22 
was a plus li X-ravs taken on March 27, 1933 revealed an ulcer of the first portion of 
the duodenum but no six-hour retention On March 30, 1933, patient weighed 196 pounds, 
which was the most he ever weighed, and twciitj pounds over what he weighed when he 
entered the clinic 

Case IV — Male, thirtj -eight vears of age, admitted to the Gastro-Enterological 
Clinic of the Fourth Medical and Surgical Division, Bellevue Hospital, November 17, 
1932, complaining of pain m upper abdomen for a period of two to three jears, which comes 
on for a period of a month or two and then graduallj subsides, without nausea or vomiting 
He never knew what the trouble was until just before entering the clinic when X-ra>s 
were taken which revealed an ulcer of the first portion of the duodenum with no six -hour 
retention Patient was put on a fourth-week Sippy diet and thj roxine i milligram 
intravenously, and thyroid extract gr i, T I D On December 8 his only complaint was 
constipation but no abdominal pain Since December 15 he has had no complaints and now 
IS symptom-free He has been seen weekly and thvroxme administered intravenouslv, 
as well as continuing thyroid extract bj mouth 

Case V — Male, aged sixty years, admitted to the Gastro-Enterological Clinic of the 
Fourth Medical and Surgical Division of Bellevue Hospital on December 15, 1932, stating 
that five years ago he had gas and pain in the pit of his stomach and one month later he 
went to the Kings County Hospital vvhere X-ravs were taken and he was put on a Sippv 
diet for two weeks He was told he had an ulcer of his stomach and advised immediate 
operation which he refused He left the hospital and has not been under a doctors’ care 
since but has watched his diet quite carefully and Ins been practically free from symptoms 
until SIX weeks ago when his original discomfort returned and now he has gas and pain in 
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his stomach Examination reveals tenderness m epigastrium but no masses felt X-rays 
taken December 14, 1932, revealed the presence of an ulcer of the lesser curvature at the 
pars pyloric and media The patient was put on a fourth-week Sippy diet, thyroxine i 
milligram, intravenouslj^ and thyroid extract gr i, T L D He was seen at weekly 
intervals and on December 29 he still complained of pain but was taking the thyroxine 
and thyroid extract On January 5 he felt very well and had no complaints Since that 
time he has been seen weekly, and thyroxine continued, and thyroid extract taken regu- 
larly by mouth , he has been symptom-free and was last seen April 6, 1933 X-rays taken 
February 27, 1933, revealed no organic lesions of the stomach or duodenum Fluoro- 
scopic examination revealed slight rigidity at the site of the ulcer which is now completely 
healed Basal metabolism done February 17, 1933, was a minus 4 

Case VI — Female, age thirty-one years, admitted to the Gastro-Enterological Clinic 
of the Fourth Medical and Surgical Divisions of Bellevue Hospital on November 3, 1932, 
complaining of having had pain in epigastrium for the past year, with no vomiting but 
occasional nausea and constipation X-ra3's taken October 28, 1932, revealed a pyloro- 
duodenal spasm with 30 per cent gastric residue at the end of six hours Patient was 
placed on thyroxine i milligram, intravenously, and thyroid empletes gr i, T I D but 
she did not return to the clinic and a home follow-up on January 30, 1933, revealed the 
patient continuing to have her abdominal pain and she was very much discouraged She 
returned to the clinic on Februarj" 3, 1933, and was placed on thyroxine i nulligram, 
intravenously, and thyroid extract and has been seen at weekly intervals since that time 
On March 9, 1933, she was feeling well, without complaints, and when last seen on 
April 6, she was symptom-free but continued to take thyroxine and thyroid extract Her 
basal metabolism done on March 24 was a plus 12 and her gastro-intestinal X-ray series 
April 5 revealed a duodenal ulcer, but no six-hour gastric residue 

Dr Paul C Morton (by invitation) pointed out that the relationship 
of the histological picture to the chemical determinations of iodine in the 
gland were at variance with the usual and accepted picture The general 
conception of this subject is that the iodine in the thyroid gland is m direct 
proportion to the amount of stainable colloid present With this m mind, 
m looking over the sections, it was rather surprising to find that the amount 
of iodine in the gland did not apparently correlate itself with the amount of 
stainable colloid along the lines of this premise A gland with a high iodine 
content would show very little if any increase in colloid in the sections It 
was especially stressed that the observations on the clinical course of these 
animal experiments seemed to be of more value than the histological picture 
of the various organs examined 

It IS impossible at this time to explain this variance between iodine con- 
tent and colloid as stated above On the other hand, in doing these experi- 
ments, certain very definite things were noted in the animals 

(1) When the pancreatic duct was tied and sectioned, these dogs devel- 
oped colloid goitres 

(2) When they were fed potassium iodide with the ducts tied, they died 
within a very short time 

(3) When these animals were given thyroxin after the duct had been 
tied, they could be carried along in normal health for a considerable length 
of time 

It is hoped that this type of clinical observation together with the chemis- 
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tiy of tissues will lead to a better understanding of the problem than 
histological studies 

In all of these animals the adrenal glands were remo\ed at autopsy and 
histological slides made Tyrosine is the amino-acid from which both epine- 
phrine and thyroxin are apparently made by the body This close chemical 
lelationship between these two secretions wmuld make one consider that 
possibly the adrenal glands might show some disturbance along wntli the 
thyroid if the oiigmal assumption as presented by Dr John Staige Davis is 
correct Pieliminaiy studies of these adrenal glands W'ould indicate that there 
are abnormal changes m some of the sections This will hear further stud} 

The speakei furthei emphasi/cd that this work is based upon experi- 
mentation involving some sixty-fuc animals to date, and that this is a new' 
appioach to the question of diseases of the thyroid 

Dr Carxhs Wicks said that he thought one of the most important 
things Doctoi Hinton has show'ii here tonight is the extreme ^arlatlon in the 
histological pictuie of the so-called normal thyroid As this varied picture 
IS true of the human thyroid so is it true of the dog, and it is easy to see how 
careful one must he in mteipietmg the histological findings of experimental 
w'oik done on the thyioids of dogs It has been suggested to us that w'C 
give all our dogs iodine hefore any experimented w'ork is done m order that 
then thyroids may show' ajiproximatcly the same j)icture Olniously this 
w'ould not have been ]iossihle in most of the work that Doctor Hinton has 
repoited In the small number of noimal human glands which have been 
examined foi total iodine content there has been as marked a variation as in 
then histological pictuie the figures ranging from 50 to 200 milligrams of 
iodine pel 100 grams of dried gland The estimation of iodine content m 
conjunction w'lth a studv of the histological picture is being continued in 
these normal glands in hopes of obtaining some significant relationship 

Dr Joshua E Sw'nn said that thyroid reseaiches had been almost 
exclusively concerned w'lth the study of iodine This w'oik has show'll that 
the iodine m the thyroid is m comhmation with some protein deruative hut 
veiy little attention has been paid to this protein factor The chances are 
certainly even that the trouble may he 111 the protein fraction rather than 111 
the iodine fraction , m fact certain studies have show'ii that substitution 
compounds, 111 which the iodine was leplaced by another halogen, such as 
hi online, exhibit the same action as tliyi 0x111 The w'hole problem of the 
thyroid is of interest and filled wnth inexplicable contradictions No opera- 
tion m suigery results 111 such satisfaction to both patient and suigeon and 
yet theie is no operation so illogical The authors of this paper are to be 
coiigi atulated upon their effort to approach the problem by a new' route 

Dr William Barclay Parsons said that 111 little ways here and there 
we have amassed information and ktiowdedge about the various glands of 
internal secietioii Hypo- and hypeithyroidisni, hypo- and hyperparathyi oid- 

824 



RELATIONSHIP OF THYROID DISEASE AND PANCREATIC FUNCTION 


isin, hypo- and hypeiinsulism are now leadily recognized and may be treated 
with consideiable success The cross-relationship of the vaiious glands is 
still ohscuie, and any studies along this line are most woith while The 
speakei, however, could not follow^ Doctor Hinton’s logic in reference to the 
accumulation of colloid m the expeiimental animals with the pancreatic ducts 
ligated It IS geneially admitted that colloid consists largely of thyroglobuhn, 
an lodine-contammg substance in which the iodine occurs eithei in thyroxine 
01 111 diiodotyiosine , and unless the animal has been receiving laige amounts 
of inoigamc iodine foi seveial days immediately preceding death, theie will 
not be moie than a tiace of uncomhined iodine in the glands If tyrosine 
absoibed fiom the intestinal tiact is the source from which diiodotyrosine or 
thyioxme is pioduced, how can the gland increase its colloid content if 
tying the panel eatic ducts eliminates the possibility of the foimation of 
tyrosine m the intestinal tract ^ 

Doctor Paisons also could not undei stand the rapid deaths of the animals 
receiving potassium iodide following tying of the ducts , but the picture 
produced by the exhibition of tyi amine suggests the findings lepoited by 
Cole and Womack in animals killed b}'’ infection or dififerent chemical poisons 
Whether or not some such ciicumstance has obtained m the animals lepoited 
tonight IS woithy of thought 

In his paper Doctor Hinton spoke about the pooi lesults in the use of 
thyioid extiact alone m hypothyroid patients, and the necessity foi the use 
of thyroxine in most of these patients This is expensive and a nuisance to 
the patients, and very seldom results m a leally satisfactory result This is 
one of the mam points in being somewhat conseiwative in the amount of 
tissue left behind aftei opeiation, and is why the speakei disagrees with 
those wiiteis who have the pioduction of hypothyroidism as their object m 
operating for hypei thyi oidism 

Dr Arthur S McQuillan noted the fact that Doctor Hinton extir- 
pated one lobe of the thyioid m all the dogs used m this series This was 
done for purpose of contiol of the iodine content of the dog’s normal thyioid 
tissue, and some tune before the ligation of the panel eatic ducts Doctor 
McQuillan emphasized the fact that extirpation of one lobe of a dog’s 
thyioid gland lesulted in the hypertrophy of the remaining lobe and an 
inciease of iodine content up to 30 per cent The fact has been well estab- 
lished in a series of experiments done by Di John Rogers at Cornell m 1921 
to show the effect of iodine content of a dog’s thyioid gland as a result of 
adrenal feeding The inci eased iodine content was noted in the controls 
Doctor McQuillan felt that Doctor Hinton’s woik should have had this con- 
tiol so as not to include this fact in the results of his work 

Dr Emil Goetsch pointed out that too much cannot be concluded from 
the meie appeal ance of the thyroid gland at any particular moment Thus. 
Ill spite of the fact that the thyroid may contain a large amount of colloid, it 
may still be functionally rathei active and the reverse may also hold It is 
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essential that one determine the function of the thyroid cells themselves 
regardless of the amount of colloid present He has been interested for a 
number of years in this problem and has been able to show that the best 
criterion of cellular activity that we Know of at the present is the cellular 
content of mitochondria An abundance of these intracellular structures 
indicates activity A small part or relative absence indicates inactnity He 
asked Doctor Hinton -whether the dogs that Mere submitted to autopsy Avere 
sacrificed or whether they had died m the course of the experiment and ivere 
then examined The reason for this question uas that the thyroid, being 
exquisitel} sensitive to any changes within the organism, would respond to 
the profound changes Avhich occur during the latter days of any experiment 
m mIucIi the animal is allowed to die of natural causes Thus one factor 
might be that of stan-ation, for the dogs as is Avell knOAvn will stop eating 
sometimes for several days before they actually die as a result of the experi- 
ment This starvation alone has a profound effect upon the appearance of 
the thyroid as was shown some 3’'ears ago bt'^ Jackson of the University of 
Minnesota 

Doctor Hixtox in closing the discussion, replied to Doctor Parsons 
that there is considerable debate among in\ estigators as to how' the iodine is 
stored in the thyroid gland It is maintained b% some authorities that iodine 
is in the form of th)ro\ine, or a composition that is ph} siologically equnalent 
to thyroxine Others maintain that 50 per cent of the iodine is m the form 
of diiodotyrosine The question of tirosine and how it w'orks w'as the basis 
of this study If thyroxine is formed from tyrosine and the protein metabo- 
lism IS interfered with and by so doing eliminates the supph' of tyrosine to 
circulate in the thyroid gland, then the iodine content of the gland is increased, 
due to the fact that the iodine cannot combine w ith tyrosine to form dnodo- 
tyrosine that finall} changes to th\ roxine w Inch is the actn e principle of 
the gland 

Urinar}'- diastase w as not done on these patients but the am) lase and lipase 
of the blood w ere determined in both dogs and humans The dogs had their 
pancreatic ducts ligated, but no increase w'as found in either of these constit- 
uents in the blood In humans, suffering from ulcers Avith a history of 
chronic pancreatitis, it A\as not possible to determine an increase m either 
amylase or lipase of the blood Iw'enty-five determinations w'ere done on 
human subjects, and fifteen dogs w'ere used with repeated blood examinations 


826 



TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

STATED MEETING HELD MAY 12 , 1933 
Dr Roderick V Grace, in the Chair 


fc 1 i 


ANEURISM OF EXTERNAL JUGULAR VEIN 

Dr Arthur S McQuillan pieseiited a woman, fifty-three years old, 
who was admitted to the hlisericordia Hospital June i, 1932, complaining 
of a swelling m the supraclavicular region This swelling was first noticed 
about SIX years previous as a sequel to taking an anaesthetic for an operation 
about the mouth At this time 

she was given gas-ox3^gen an- ^ / 

aestliesia, and there was con- / 

siderable difficulty and struggle ,,0 / 

in going under the anaesthetic y ® / 

It was during this induction of yv j 

the anaesthetic that she felt 
something snap m the right 

supraclawcular legion and foi /I’ i 

several days after the operation y ^ "a - 

there ^vas a soreness and lame- 

ness m this region About foui /* \ VCiVy," 

months later there appeared a , . ^ • ■■ 

swelling ill this area which has ^ ‘ 

always been soft and movable if u 

and has never given trouble un- ' U sW 1^' 

til about thiee weeks before s. 1 'v‘ ^ 

entering the hospital At this ‘ 

time the lump became larger, \ ' > 

very tense and hard U / jp'/j' 

When admitted examination '“s '’iWt ' 

showed a spheiical swelling ^ 

about two inches m diameter m W 

the right supraclavicular region A ii 

about one inch m diameter above ^ 

the clavicle m the line of the ex- * 

ternal jugular vein To palpa- -pj^, J — Opening Iiom vem mto aneunsmal sac 
tion the swelling was tense, in- 
durated and fixed to surrounding structures There were no pulsations, 
thrills, or bruit There were no other nodules found m the cervical region 
on either side 

At operation this mass was freed from surrounding tissue, the mass being 
surrounded by a capsule that resembled m color and structure the ^\all of 
a vein Adhesions were thin and newly formed, making enucleation easy 
It was found that the external jugular vem above and below led mto this 
mass For this reason the mass with a section of vem about one inch long 
above and below it was removed, the proximal and distal ends of the external 
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jugular being ligated On opening the vein wall it was found that the mass 
was connected with the vein hy a small opening about one-eighth of an inch 
111 diameter through wdiich opening particles of clotted blood could be 
squeezed, and making it apparent that this small opening led from the lumen 
of the vein into a true aneurismal sac (Fig l ) 

Dr John H jMorris stated that he had been unable to find a report of 
any similar case in the literature There w'ere one or two points about it 
to he considered First, w'as the teim aneurism correct and, second, if so, 
did this case fulfill the general conception of an aneurism’ It is a fact that 
one gets the impression from the classification of aneurism that this term 
should he restricted to aiteiies There is, however, no logical leason for this 
viewpoint since aiteries are similar to veins anatomically as w'ell as em- 
hryologically As legards the second point, Keene has defined aneurism as 
a hollow' tumor filled w'lth hlood communicating directly with the parent 
vessel and developed in w'hole or in pait at the expense of its walls This 
case evidently fulfills both of these icquirements As legards the classifica- 
tion, many types of aneurisms are mentioned hut tw o only mac he considered 
as pertinent to this case One is the pathological type of aneurism in w'hich 
the media is affected hy a disease process commonly arteriosclerosis As a 
result stretching or rupture of the middle coat follows with the pioduction 
of the aneurismal pouch The othei type is the traumatic This may he due 
to a perforating w'ound of any type, that is, a diiect trauma, and in detcrence 
to this case one might take into consideration mdiiect trauma as the cause 
where, due to the patient s struggles under gcneial anaesthesia, sudden Molent 
increase in intravenous pressure occurs Most authorities agree that the 
essential histological feature common to all true aneuiisms is the absence of 
media from the coverings of the sac Therefoie, the pathogenesis of such 
aneurisms must he referred to w'hatever cause is producing a hieakdow'ii 
of the media One is a toxic or hacteiial invasion, syphilis has been given 
as a cause Another is the artenosclei otic process Still another is 
mechanical and is produced hy sudden inciease of intravascular piessuie 
Experiments have show'ii that luptuie of the media of a normal vessel does 
not occur from any pressure that could develop under living conditions in 
man Where pathological changes have occuried m the media, how'ever, 
even moderate degrees of pressure are found to he capable of producing 
stretching or lupture of the middle coat Therefore, if one assumes that the 
lupture of this vessel occurred as a result of indirect trauma, there must he 
assumed some predisposing pathological change m the w'all of the A'em 

In the study of vascular disease, attention has been largely centered on 
the arteries, but recently it has been shown that phleho- oi venoscleiosis is 
a relatively common condition w'hich is analogous to similar processes 
occurring m arteries Therefore as regards this case it seems permissible 
to assume, first, that this is a true aneuiism of the external jugulai vein, and, 
second, that it was induced by sudden violent increase m intravenous pressure 
in a vein which was the seat of some neural degenerative process 

828 



PARATHYROID TUMOR 


PARATHYROID TUAIOR 

Dr McQuillan piesented a woman, foity-six years old. who was ad- 
mitted to Bellevue Hospital October 28, 1932 Her chief complaint was a 
swelling on the outei aspect of the neck Family history was negative as far 
as goitie was concerned Present history dated back twelve years when she 
noted difficulty m swallowing following childbirth Five years later she 
noticed m the right side of her neck a swelling which has gradually increased 
in size to the present! time It has been noticed that this swelling has in- 
creased m size during menstrual periods There is at present no tachycardia, 
no difficulty in swallowing, no nervousness or tremor She has taken iodine off 
and on for the past year B M rate within normal limits Menstrual his- 
tory, negative Has had nine children, seven of whom are living She was 
a well-nourished woman In the region of the right lobe of the thyroid 
there was a swelling about the size of an orange, somewhat nodular moving 
with swallowing A high-pitched bruit could be heard on the upper surface 
of the neck No tremors 

Four days following admission this tumor was removed The whole right 
lobe of the thyroid was found involved by a degenerated nodular mass 
There were many large veins covering the surface of the tumor The left 
lobe of the thyroid was found to be normal The wound healed by primary 
union and the patient was discharged from the hospital nine days later The 
pathological report on section of this tissue was, parathyroid adenoma, com- 
posed entirely of oxyphil cells There was a thin transparent capsule, the 
underlying tissue having a pink color There were many prominent veins 
On section the surface was smooth and homogeneous with a pink color 

She was later readmitted to the hospital where an X-ray of the bones of 
the skeleton was found to be normal Blood calcium determination of 10 2 
and blood phosphate determination of 4 2 were within normal limits 

Dr Russel H Patterson stated that Doctor McQuillan’s case was a 
lelatively rare one One of the first cases of hyperparathyroidism reported 
in this country was that of Dr Eugene DuBois The patient had been 
operated upon twice in Boston and no parathyroid tumor was found Doctor 
Patteison operated again on the patient at Bellevue Hospital and no parathy- 
roid tumor was found After one more operation m Boston another search 
(the fifth) was again performed and a parathyroid tumor was found in the 
mediastinum Doctor McCallum of Baltimore charted the parathyroid glands 
in sixty-seven autopsied cases If there were four parathyroid glands in each 
case Doctor McCallum charted the location of 268 parathyroids , 267 of 
these parathyroids were located in the usual position, 7 , on the posterior 
of the thyroid gland One gland was found to be in the mediastinum Thus 
the chances are one in 268 that a parathyroid tumor may he in the medi- 
astinum Another interesting point of Doctor DuBois' case was the ra- 
pidity m which a fiacture would heal In one instance the patient sustained 
a fracture of the surgical neck of the left humerus Solid bony union was 
present eighteen days after this fracture 

Doctor McQuillan’s case was unique in that the patient had a jiaiathyroid 
tumoi without the serum calcium and phosphorus changes and the lialance 
of the clinical syndrome which usually goes Avith a case of parathyroid tumor 
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It IS certainly true that decalcification of the skeleton, a negative calcium 
balance, a high serum calcium and a low serum phosphorus always means a 
tumor of the parathyroid gland, but, if one may judge b}’- Doctor McQuillan’s 
case, the conveise is not true Doctor Patterson emphasized, in closing his 
remarks, that there seemed to be no justification for removing the parathyroid 
glands in Paget’s disease or polyaithiitis 

Doctor McQuilcan lejoined that Da Costa in 1908 reported a case 
very similar to this one both in regard to blood and hone changes and size 
of tumor Tuinbull and Hunter m the British Journal of Surgery, October, 
1931, reported a series of thiity 01 foity cases, and Barr (published 111 the 
Journal of the American Medical Association about 1920) also reported 
a series The tumors m the majoritc of these cases were all small, on the 
average of two by four centimetres in diametei It is onlj m one or two that 
the tumor was reported to be as large a one as in the case non presented 
There were only a few cases reported nhich were described as being made 
up of wholly oxyphil cells 01 having the majority of cells of the oxyphil 
type There were many desciilied as having the majority made up of the 
chief or principal cells, and, also, some cases were reported wdiere both 
cells were in abundance The inajoiity of the cases also show'ed calcium 
and phosphorus changes in the blood as well as bone changes and only a 
few parathyioid tumors w'eie similar to the one piescnted showong no blood 
or bone changes 

VOLVULUS or THE SJ^fALL INTESTINE DUE TO INCOMPLETE 
ROTATION IN AN INFANT TWELVE DAYS OLD 

Dr Edward J Donovan piesenied a female child, now' one and a half 
years old, wdio w'as admitted to the Babies Hospital October 31 1931, at 
age of twelve days Noimal dehveiy at term Baby has vomited practically 
everything since biith Was breast-fed for four days, but the breast w'as 
discontinued because of the vomiting Various formulaj w'lth or without 
atropine were tried, but the baby ahvays vomited immediately 01 from one 
to two hours aftei each feeding Vomitus w'as often bile-stained It w'as 
not projectile, and it contained no blood at any time Foui days befoie ad- 
mission she was X-iayed at a jirivate sanitarium wdieie diagnosis of 
pylorospasm w'as made Bow'cls had moved daily , stools w'ere ahvays con- 
stipated and of green color 

Upon admission slie w'as A'ery dehydrated, showed a marked loss of 
weight, was limp and w'eak Physical examination was otheiwnse negative 
She was given an immediate glucose infusion and improved so much by it 
that m a few' horns it w'as possible to give her a little barium foi fluoroscopy 
Under the fluoroscope, the barium w'as seen to pass to the third part of the 
duodenum, reverse its direction and pass back into the stomach At the end 
of five hours, no baiium had passed the third pait of the duodenum Weight 
at time of operation, foui and a half pounds She w'as operated upon im- 
mediately and a volvulus of the entire small intestine from the duodeno- 
jejunal junction to the ileocecal junction was found This intestine was 
turned in a clockwise direction four complete turns around the superior 
mesenteric aitery and the root of the mesentery as an axis The intestine 
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was completely collapsed and blue, but the volvulus was easily reduced by 
turning it m a counter-clockwise direction four full turns Color of the 
intestine improved immediately No part of the large intestine was involved 
in this volvulus The caecum and appendix lay in the left upper quadrant 
The gastrocolic omentum and transverse mesocolon had not fused The 
caecum was brought down to the right lower quadrant and sutured to the 
posterior parietal peritoneum Convalescence was uneventful, and it is now 
one and a half years since operation The child is entirely free from diges- 
tive disturbances and is developing normally 

The condition at fault in this case was that the ascending colon had not 
come down to the right lower quadrant and fused to the posterior parietal 
peritoneum, which is the last step in rotation of the intestinal tract after it 
has returned from the extra-abdominal sac where a great part of its develop- 
ment takes place The speaker said that he had operated upon two other cases 
of this condition atj the Babies Hospital They were aged ten and twelve 
days, respectively The findings m all three cases were identical, that is, 
caecum and ascending colon in the left upper quadrant , failure of the gastro- 
colic omentum and transverse mesocolon to fuse, failure of the ascending 
colon to attach itself to the posterior parietal peritoneum in the right lower 
quadrant of the abdomen 

Dr Charles E Farr said that he had operated upon a number of these 
anomalies with lack of descent and rotation of the caecum He had had no 
case exactly similar to Doctor Donovan’s, that is, acute volvulus at the time 
of operation, but several gave symptoms of partial volvulus and showed some 
evidence of it at the operation None was a young infant The worst case 
he ever saw was a man of seventy-four years who was operated upon for a 
carcinoma of the stomach Here there was complete lack of descent and 
rotation, the duodenum lay in from of the transverse colon and the jejunum 
was all tangled up in a mass below the colon and to the left This man had 
been perfectly well all his life until the advent of his carcinoma 

Another similar case, in a child one year of age, showed an almost com- 
plete obstruction of the jejunum as well as a complete absence of descent and 
rotation This child was cured by untangling the bowel and suturing the 
caecum and ascending colon in the right iliac fossa Several similar cases of 
less degree have also been operated upon successfully 

Doctor Donovan, in closing the discussion, said that he had operated on 
three babies with volvulus, aged ten, twelve and twelve days, respectively, 
all with acute obstruction This child who had vomited since birth probably 
originally had one turn of the intestine around the superior mesenteric artery 
for some time, and the remaining turns developed until there was complete 
obstruction In all three cases, the findings at operation were identical 

CHOLECYST-GASTROSTOMY IN AN INFANT THREE MONTHS OLD 
FOR CONGENITAL ABSENCE OF COMMON BILE-DUCT 

Dr Edward J Donovan presented a female child, aged three months, 
who was admitted to St Luke’s Hospital, October 4, 1932, with the following 
history 

Mother first noticed clay-colored stools and dark color of urine when 
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baby was two weeks of age Taundice was first noticed by mother one week 
later Clay-colored stools, dark-colored mine and jaundice have always been 
present since that time Baby has vomited a great deal since birth, but there 
has never been any bile m vomitus She is an only child Father and mother 
are alive and well When admitted she was found to be well developed except 
congenital club feet She was well nourished, but definitely jaundiced 

Her liver was large, being thiee fingers below costal margin Spleen 
palpable 

October 20, 1932, the abdomen was opened through a right lectus incision 
The liver was founcl to be very large and of a dark green color, but with a 
smooth surface Her gall-bladder was ver} large and was filled with bile 
Exploration of the common duct region disclosed a laige stiuctuie which aji- 
peared to be the common hejiatic duct into which cystic duct entered directly 
There was nothing visible or jialjiable in the normal location of the common 
duct below the junction of cystic with common hejjatic duct By exploration 
with a needle, bile was obtained from the common hepatic duct and from the 
gall-bladder Cholecyst-gastrostomy was done b) suture, just proximal to 
pylorus Concalescence W’as uneventful Sclera and skin w'ere free from 
jaundice in forty-eight hours The first stool, forty-eight hours jiost-opera- 
tive, w'as positive for bile Wound healed by ])rimary union Bile index, 20 
one week post-operatu e , 10 on discharge from hospital on fourteenth da)', 
seven months jiost-operative, no jaundice, normal m c\eiy way 

Doctor Dono\an said that he had explored about ten such cases, and 
this IS the first one that he had found in wdnch enough of the bile-duct system 
was functioning to enable an anastomosis to be made to either the stomach or 
duodenum In tw'o of these cases, there w'as no gall-bladdei present In the 
others, the duct system was otherwise undeveloped The lucr is the first 
gland of the digestive tiact to appear In a three-millimetre embiyo a 
longitudinal ridge-like projection develops from the ventral side of the foregut 
just caudal to the stomach, that is, in the portion of the foiegut later to become 
the duodenum The cephalic pait of this evagmation is solid and is destined 
to form the liver propei The caudal poition is hollow', continuous w'lth the 
lumen of the gut, and is to form the gall-bladder and the ducts Both ends 
of the hepatic evagmation become constricted fiom tbe gut until its only con- 
nection with the gut 111 an eight-millimetre embiyo is a narrow' cord of cells, tbe 
anlagen of the common duct The glandular jioition of the livei grows very 
rajiidly and is attached to the common duct jiortion only by the hepatic duct 
Both parts of the hepatic evagmation grow into the ventral mesentery, that 
portion involved in the formation of the septum transversum later to form the 
diaphragm During the third month, the liver fills most of the abdominal 
cavity After the fifth month, it glows more slow'ly, although at birth it 
forms about one-eighteenth part of the body weight 

From an embryological standpoint, it is a little difficult to explain the 
findings 111 this case With as careful a search as w'as possible w'lthout 
jeopardizing the child’s chances of withstanding the opeiation, they could 
neither see nor feel any stiucture that had the appearance of a duct below 
the junction of the common hepatic with the cystic He added that if these 
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cases are not operated on before the age of six months it is difficult to get 
the liver to function 

Dr Charles E Farr said he had never been fortunate enough to accom- 
plish anything for these cases as they were all inoperable, either having no 
external biliary apparatus whatever or an anomaly which would not permit 
of an anastomosis According to his study of the literature on the subject 
about i6 per cent of these interesting anomalies were amenable to surgery 
Most of the successes were m cases where a great cystic dilatation of the ducts 
was found 

SPLENECTOMY FOR BANTI’S DISEASE PERFORATED DUODENAL 

ULCER NINE MONTHS LATER 

Dr Edward J Donovan presented a man, an Italian, aged fifty-eight, 
who was admitted to St Luke’s Hospital, April r, 1929, with a history of 
having had tarry stools for the previous six days, and a similar attack ten 
months ago He showed secondary anaemia, palpable liver and palpable 
spleen At exploration, they could find no ulcer of the stomach or 
duodenum although these structures were not opened The spleen was con- 
siderably enlarged, and adherent to the surrounding sti*uctures It was 
removed Pathological report showed chronic interstitial splenitis or what is 
called Band’s disease Convalescence was uneventful, and he left the hospital 
on the eighteenth day He remained free from symptoms until nine months 
later, when he was readmitted on account of a perforated duodenal ulcer 

At operation by Doctor Shore a small perforation of an ulcer was found 
on the anterior wall of the first part of the duodenum There was no indura- 
tion about this ulcer so that it was inverted Convalescence was uneventful 
He adhered to no particular diet, but gained weight and did very well until 
last August, when he was found to be suffering from hyperthyroidism He 
was admitted to the medical ward at St Luke’s to be prepared for operation 
He left against advice because he had to stay m bed He has since received 
five X-ray treatments to his thyroid, and he states that he is very much im- 
proved Since the onset of hyperthyroidism he has lost forty pounds, but 
he has gained five pounds in the last two weeks It is now four years after 
his splenectomy, three and a quarter years after the suture of his ulcer, and 
he IS entirely free from S3'^mptoms Red blood count at the present time, 
5,000,000 Haemoglobin, 98 per cent 

RUPTURE OF THE LONG HEAD OF THE BICEPS 

Dr William Crawford White presented a young man, a flying trapeze 
performer who is noted for his ability to do the triple somersault in the air As 
he finishes this feat he is caught by his brother who is hanging down from 
a trapeze across the other side of the wide space in the circus tent The feat 
is very difficult and, unlike other features of the trapeze performance, it is 
difficult to time so that his brother seizes him sometimes by the wrist, by the 
forearm, or even by the elbow At this moment the arms are hyperabducted 
and the forearms slightly flexed 

About one year ago, during a performance, when the patient was grasped 
by his brother, he felt a sudden cramp-hke pain m his right arm, and with 
difficulty he was able to reach his platform When seen the next morning 
there was no ecchymosis or swelling, but when he flexed his forearm, the bulge 
of his biceps was displaced downward and inward as compared to the other 
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biceps muscle It was decided that the long head of the biceps muscle had 
been ruptured After about two weeks the patient was able to return to full 
duty, and he continued at his woik until thirteen days ago, when he had an- 
other accident in the same part of his act Just as his brother caught him, the 
right arm was markedly abducted and thrown backw'ard, to be immediately 
followed by a severe pain at the shoulder-joint and a sense of displacement 
at the head of the humerus While his brother w'as still holding on, he threw 
himself about and felt a snap at his right shoulder-joint with some relief of 
pain and return of ability to use his arm again He has not worked since 

This case illustrates the use an athlete can make of his right arm with 
the long tendon ruptured, and also a possible late result when hyperabduction 
and external rotation are used At present, also, it appears that the in- 
fraspinatus and the teres minor may have ruptured at the first accident, for 
there now is atrophy at these muscle sites The author was anxious to know' 
if any other treatment than palliative is indicated in a man who must use 
violent exercise in his occupation 

Dr Henry H M Lyie said that he had never had the opportunity of 
treating a fresh ruptuie of the body of the biceps He had, however, been 
successful m treating them w'hen the tendinous portion had been ruptured and 
he had shown such cases before this society Ihe last one had received his 
accident while performing on the tiapeze and had sheared off the tendon at 
Its insertion to the radius 

Dr Charles E Farr said that he had seen several of these ruptures of 
the biceps muscle or tendon One m which the long head of the biceps was 
torn from its origin was operated upon but aside from the cosmetic improve- 
ment there did not seem to be any great progress in function Rupture of 
the muscle belly could be easily closed but it was doubtful here if the function 
was ever much better For an athlete under tremendous strain, such as this 
man, it was hardly to be expected that closure of the gap would give him 
sufficient return of power to enable him to perform these dangerous feats 

Doctor White, in closing the discussion, said that he had advised this 
patient to have an operation after the first accident but it had been refused, 
on the ground that this had happened to many performers w'ho after a w'hile 
had been able to carry on their work the same as before 

ANTERIOR GASTROENTEROSTOMY 

Dr Guilford S Dudley presented a man, forty-two years of age, who 
was admitted to the Second Surgical Division of Bellevue Hospital with a 
history of attacks of sharp epigastric pain of eight years’ duration Three 
weeks prior to admission the pain had become dull and constant and was 
relieved by vomiting He had lost seventeen pounds in weight during the past 
four years Physical examination was negative His blood showed 3,000,000 
red blood-cells with 70 per cent of hiemoglobin Radiographical examination 
showed no organic lesion of stomach or duodenum, but did show marked 
stasis m the second portion of the duodenum Pre-operative diagnosis was 
duodenal stasis 

At operation, February 15, 1933, an egg-sized retroperitoneal mass was 
found at the level of the duodenojejunal junction whose consistency w'as 
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strongly suggestive of malignant neoplasm The parietal peritoneum, the liver 
and the cul-de-sac of Douglas were studded with miliary apparent metastases 
There were very many enlarged lymphatic glands within the mesentery of the 
small intestine No primary focus within the stomach, large gut or prostate 
could be detected The walls of the upper jejunum were thickened and oedema- 
tous This finding was interpreted to be due to interference with the return 
venous circulation by the mesenteric glands A gland, removed foi biopsy 
from this region, was reported to reveal chronic inflammation, but no 
neoplasm Hence diagnosis remains obscure 

In view of the above findings and of the impracticability of performing 
posterior gastroenterostomy, an anterior anastomosis between the stomach 
and distal jejunum was done No enteroanastomosis was added Since 
operation his progress has been favorable He continues to have moderate 
pain and some gaseous eructations , but has not vomited and has gained some 
weight A post-operative radiographical examination April 24, 1933, shows 
a functioning anastomosis at the pyloric portion of the stomach with moderate 
degree of dilatation of the proximal small intestine It also shows consider- 
able narrowing m the mid-portion of the stomach with intact rugal folds 
suggesting that this appearance is due to extrinsic causes 

Doctor Dudley presented him, not from the viewpoint of diagnosis or 
prognosis, but with the thought of introducing the subject of anterior gastro- 
enterostomy He had performed this operation in the presence of posterior 
gastrojejunal ulcer, in the presence of neoplastic lesions during an unfavor- 
able immediate post-operative course following posterior gastroenterostomy 
and upon other selected occasions — but had never felt that it accomplished as 
efficient emptying of the stomach as does the posterior operation This im- 
pression has been more or less substantiated by the few follow-up X-ray series 
that he had seen Recently he had encountered a large gastrojejunal ulcer at 
the site of an anterior gastroenterostomy done at another institution The 
present case is the only one in which enteroanastomosis has not been included 
as part of the procedure and its omission does not appear to have influenced 
unfavorably the outcome 

Dr John A McCreery said that he had little enthusiasm for anterior 
gastroenterostomy, although he had used it m a few cases of extensive pyloric 
carcinoma 111 which the posterior operation had been impossible He had 
always done an enteroenterostomy in addition, with the exception of a few 
cases m which he had done a retrocolic anterior gastroenterostomy He 
thought that the enteroenterostomy was an important part of the procedure 
in the case of an antecolic anastomosis Doctor Dudley was fortunate in that 
an early secondary enteroenterostomy had not been necessary in this case and 
thought that it would be advisable to keep the patient under observation as 
even at this late date graduall}'' increasing angulation might make a secondary 
operation necessary 


HEMOLYTIC JAUNDICE 

Doctor Dudley presented a woman, aged twenty-eight years, who was 
treated for the past five years in the out-patient department of Bellevue Hos- 
pital for chronic ulceration of the lower thirds of both legs From the be- 
ginning and throughout this period of treatment the continued presence of an 
anaemia without improvement was recognized No determination of the cause 
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of this andeinm was made In December, 1932, she was referred to the 
hdematoloijical dime of the Second Medical Division where a detailed work-up 
led to the diagnosis of familial htcmolytic icterus This was based upon five 
positive findings (i) jaundice, (2) increased fragility of the erythrocytes, 
(3) enlarged spleen, (4) duration of illness (fine years) , (5) periodic rises 
in the reticulocyte count 

At the age of five she and a younger sister had attacks of jaundice which, 
in both instances, resolved themselves completely This sister now has an 
aiiccmia and is being studied for diagnosis I here are five brothers and sisters 
living and well During the past ycai, the patient had become definitely 
weaker, had noted marked fatigue and had lost a moderate amount of cveight 

Examination showed a slight icteric tinge to the conjunctivae and a firm, 
enlaiged spleen whose free edge evas about one inch below the costal margin 
The icteric index December g, 1932, was 35 One month later it was 24 
Van den Beig diiect delayed, indirect positive During this month she re- 
ceived iron and coppei medication despite which her haimoglobin dropped 
from 52 to 38 On December 16, 1932, a fragility test showed initial haemolysis 
at 48 , a complete haemolysis at 44 1 he followung morning initial h.emolysis 

at 48 , complete haemolysis at 42 Blood chemistry was normal Wassermann 
1 eaction, negative The ui me contained no bile pigment but did show' a small 
amount of uiobihn The faeces eontained bile Gastric analysis of the fasting 
stomach showed free acid of 23 and total acid of 55 After histamine free 
acid of 27 and total acid of 41 On January 9, 1933, the blood showed 26 per 
cent reticulocytes, on February i, 1933, n 2 per cent and on February 7, 
i 933 > 5 3 per cent There was achromia porkilocytosis, amsocytosis and 
microcytosis The clotting time w'as one minute, fifty seconds 

She was transferred to the Second Surgical Division and February 8, 
I933i her spleen w'as removed and a specimen of bone-marrow from the 
sternum obtained That there might be no distuibance w'ltbin the bone- 
marrow, a pre-operative transfusion w'as not gnen Immediately after opera- 
tion one 500-CC wdiole blood transfusion w'as given Her gall-bladder was 
not palpated so that he w'as unable to state w'hether or not gall-stones co-exist in 
this case 

Her post-operative recovery w'as unintci rupted The bonc-marrow' w'as 
reported to show normoblastic hyperplastic marrow' w'hich is probably due to 
excessive production of erythrocytes The pathological report of the spleen 
was intense congestion Since leaving the hospital progressive improvement 
has continued Her icteric index is now' 2 , her reticulocyte percentage 2 , 
her red-cell count 5,100,000 and her hcemoglobm 85 per cent The curves 
charted on this lantern slide show graphically the changes m the red-cell count , 
the haemoglobin percentage and the reticulocyte count As no change in the 
fragility of the red blood-cells usually follows splenectomy, this examination 
has not been done since operation 

Dr Edward J Donovan remarked that haemolytic icterus may be con- 
genital or acquired The congenital type show's a tendency to occur in more 
than one member of a family, and early in life The acquired type occurs in 
middle life, is more severe and occurs more often 111 females Either type 
shows striking results following splenectomy Either type may show long 
remission, but even in the remission there is almost always some evidence of 
jaundice The cause of the disease is unknown Many cases show' no change 
in the fragility of the cells after splenectomy although the jaundice disappears 
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This IS against the theory that this is a primary disease of the spleen Sixty 
per cent of these cases show pigment gall-stones and have attacks like biliary 
colic It is easy to understand why these cases have been operated on for 
jaundice due to gall-stones 

The speaker had used the left subcostal incision for splenectomy about 
thirty-five times, and, so far, has had no post-operative hernia This cuts 
across the six, seven, eight and nine intercostal nerves, but this appaiently 
does not make the scar weak The rectus muscle need not be cut, but if its 
posterior sheath is cut, the muscle may easily be retracted inward This in- 
cision brings one directly on the splenic pedicle and gives an excellent exposure 
of the spleen 

AN ANALYSIS OF TEN CASES OF HYGROMA CYSTICUM COLLI 

Dr Emil Goetsch read a paper with the above title 

Dr Edward J Donovan queried what was the relation of infection to 
these hygromas He had seen cases where the tumor increased rapidly in 
size in the presence of acute infection, such as acute tonsillitis, ef\c 

Dr Henry H M Lyle said his experience was limited to three cases 
While he was an interne at St Mary’s Hospital for Children under the late 
Dr Charles Dowd they had a case of a very large cervical hygroma extending 
into the axilla , he himself had demonstrated a similar case about twenty years 
ago before the Section on Surgery of the Academy of Medicine and ten years 
ago a case of a small one in the groin before this society 

Dr Morris K Smith said that he had hoped the discussion would include 
types of treatment other than the operative He had had one of these cases a 
year ago Figi, of The Mayo Clinic, reported a series of thirteen cases m 
twelve of which radium alone was used Doctor Smith finally decided to 
operate on his case It proved to be unilocular instead of the more common 
multilocular type Following operation the patient was given a course of 
X-ray therapy When last seen, nearly a year after operation, there was no 
sign of recurrence 

Dr Henry W Cave said that in 1925 he had a case of hygroma of the 
abdomen, which had previously been diagnosed as a mesenteric cyst The 
patient was an Italian boy, aged three years, with a markedly protuberant 
abdomen more pronounced on the right than on the left side The appearance 
of the abdomen gave one the impression of a hugely distended mass with a 
large cystic tumor on the right side On opening the abdomen no intestines 
were seen, but a dark, bluish-red membrane containing numerous blood-vessels 
presented into the wound Caecum, appendix, transverse colon were found 
pushed high up under the liver and spread out over the dome of a great cyst 
wall Trocar puncture with suction was applied and about 850 cubic centimetre 
of dark red fluid drawn off After opening into the large cyst, two smaller 
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cysts were found on the inside high up in the mother cyst About 1 50-175 
cc of fluid were evacuated from each of these smaller cysts Ihc mother cyst 
as well as the daughter cysts were packed carefully with gau7e It was gen- 
erally agreed that these reti operitoneal hygromas developed from the vestigial 
lymph-buds This cyst was, no doubt, a true hygioma of the retroperitoneal 
space A follow-up, seven yeais post-operative, revealed that this child was 
in excellent condition Doctor C,i\c asked if Doctor Goetsch had found any 
reason for believing there may be an opening between the lymph channels 
and the blood-vessels Expeiimcnts have shown that there are types of South 
American monkeys who have a diicct connection between the lymph and the 
blood-vessels 

Dr Arthur S McQuillan said that he had one case of a large monoloc- 
ular cyst which dissected out \ciy easily He had anothei case, a girl of 
twelve yeais of age, in e\hich the cyst was prolonged beneath the fascia and 
both sides of the neck He had not been sure that he got it all out at operation 
but theie had been no recurrence 

Dr William F MacFll said, m regard to the tieatment of these tumors, 
he had one case in w'hich the giow'th w'as associated intimately with the facial 
nerve He exposed pait of the mass and discoveied it was hopeless to dissect 
It out without damage to the nerve He packed the cystic cavities with iodo- 
form gau7e wdiich w'as left m place for a few' days and then gradually with- 
drawn Fventually there W'as wdiat appeared to be complete recovery Does 
not the fact that the fluid does not coagulate militate as against the theory 
of lymphatic origin of these tumois 

Dr Charles F Farr said that he had w'orked up for the late Dr Charles 
Dowd a review of the literature and an assembling of a list of cases Since 
that time he himself had operated upon several cases of hygroma with success- 
ful outcomes One in the submaxillary tiiangle and one in the groin w'ere 
very interesting exceptions to the general rule of finding hygroma m the neck 
or axilla One very remarkable cervical case in a small infant at St Mary’s 
Hospital for Children contracted erysipelas during the pre-operative period 
and was desperately ill After prolonged treatment wnth many blood trans- 
fusions the child recovered and the hygroma completely disappeared 

Doctor Goetsch, m closing the discussion, referred to the question of 
infection m hygroma There was no history of infection m any of his cases 
associated with the onset of the hygroma However, in one case in the 
course of the disease, theie was a streptococcal infection which caused rapid 
growth of the tumor and a severe sepsis In a review of the literature he had 
not found any reference to the fact that these hygromatous cysts w'ere the 
result of infection They may, however, easily become infected whenever 
there is an associated tonsillitis or pharyngitis The late Doctor Dowd pointed 
out the danger of infection which has frequently caused a fatal outcome 

As to treatment other than operative, mention has been made of spon- 
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taneous retrogression particularly in cases which have been treated with 
radium Doctor Goetsch felt that radium treatment and X-ray are of value 
m reducing the size of the tumor The hygromatous tissue, being of lymphatic 
origin, IS very sensitive to radium or X-ray and it might be advisable to give 
irradiation following operation Irradiation is particularly of value in the 
very large tumors in very young children, under a year possibl}'-, for here 
the operation might be a serious undertaking In the small, particularly the 
unilocular tumors, the dissection is easy In the large, multilocular cases dis- 
section may be very tedious With reference to the question of the possibility 
of an opening between the lymph and the blood-vessels, Doctor Goetsch said 
that he had been looking for this possibility but m no case m his expeiience 
was a communication found between the cystic tumor and the venous system 
even after diligent search with the probe and otherwise In regard to pallia- 
tive treatment the use of corrosive substances and even gauze packing might 
cause a sclerosis and a cure occur in the small tumors but that this method 
is impractical in the larger, multilocular cystic tumors made up of many 
cavities which do not communicate with one another In fact, there are on 
record cases of spontaneous cure and perhaps also recoveries after infection, 
all of which indicates that the endothelium of these tumors is sensitive to 
any irritant and is probably readily destroyed The difficulty, however, is in 
reaching all of the many inaccessible cavities Minor surgical procedures 
may be and often are dangerous due to the possibility of infection which may 
result fatally In some of the cases shown by him iodine was applied to the 
cavity from which the tumor was removed and there had been no recurrence 
The application of iodine may have assisted in the sclerosis and cure One 
would expect the fluid to coagulate if it is truly of the nature of lymph but it 
is probably not a true lymph since it does not coagulate upon cooling and in 
the uncomplicated cases the content of albumin and globulin is not high This, 
however, does not exclude the lymphatic nature of the fluid contained in the 
cysts 
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The PicsidenL, Du Allln O Wiiii’I’ll, in the Cli.iir 

I HE BCVAN OPERA 1 ION FOR UNDESCENDEl) lESIES 

Dr J homas 11 Russli L jncscntcd five young men, \atying in age from 
biv to twenty-two ycais, upon <ill of whom he had opcr.itcd during the jiast 
few months foi unilateral or bilateral undescended testes In all lases he 
had attempted to em|iloy the Aithur Re\an opeintion as he had had the 
pnvilcgc of seeing him pcifotm it m the Presbyterian Hospital in Chicago 
The usual hernia incision is employed, that is, an incision hcgiiming at 
a point mesial to the anterior superior spine of the ilium and continued 
downwaid p.uallel to <uid ocer the inguinal canal to a point just below the 
middle of the external ring When the external oblique muscle is reached 
and before it is divided if the testicle is found contained in its sac, at this 
site as is usual the sac suriouudmg the testicle is grasped \\ith a ha^mostat 
foicep and dissected fiee from the surrounding tissue except at its attach- 
ment above The opening in the sciotum is then found and tuo fingers arc 
intioduccd into the scrotum, freeing it within A good-si/cd gaure pad 
soaked in saline is then jiacKed into the scrotum, stretching it to its full 
extent The cxteinal oblique muscle is then duidcd to the full length 
of the incision and Poiqiart's ligament exposed freeh on its under side 
'1 he sheath of the rectus muscle at its attachment to the puhis is exposed 
and w'lpcd fice '1 he clamp attached to the sac surrounding the testicle 
is held iqi and the coid is dissected fiee he going thiough the mtcinal 
abdominal img If a heinial sac is piescnt it is dissected from the cord 
and divided about midwav between the mteinal ring and testicle This con- 
veits the existing congenital hcinia into an acquired heinia, reserving the 
low'cimost pait of the sac to act as a tunica vaginalis for the testicle The 
peritoneum foimmg the heinial sac is ligated at the entrance to the internal 
ling and the excess cut off 'I'lie vas and vessels are then dissected from 
the peiitoncum w'cll down thiough the mteinal img until the cas and vessels 
aie long enough to pcimit the testicle to diop ficcly into the bottom of the 
sciotum This can ahvays he done without dividing the vessels of the cord 
piovidcd time and patience aie given to the pioccduie The internal iing 
IS dilated and ictiacted wuth seceial nai low -hladed dec]) retractois When 
the vas is fiee fiom the peiitoneum it gives suddenly Ihis is a ver}’^ deli- 
cate and tedious task and lequues patience The vas and vessels of the 
cold must he long enough to ])eiinit the testicle to extend to the bottom 
of the sciotum The oigan is chopped into the sciotum, then a ])uise-stiing 
sutuie IS taken aiotind the neck of the sciotum leacing the coid hehiml 
the sutuie This is done to pievcnt the testicle fiom accidentallv slipping 
up out of the sciotum Occasionally, when an unusuallv shoit coid is 
found, it may he helpful to divide the dee]) ejiigastiic vessels, as they some- 
times act as a hai ovei wdiich the coid has to come uj) hetoic it begins to 
descend, theiehy shoitening it 
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The hernia is then repaired m the usual w ay by suturing Poupart s liga- 
ment to the rectus sheath below and to the internal oblique and trans\ersalis 
muscles abo^e The cord is not transplanted 

There is ah^a3’s some swelling of the testicle for a while after the 
operation but if care is taken m handling the organ this is greatly minimized 
There may also be considerable ecchymosis of the scrotum if it is stretched 
too quickl} and forcibly 

Doctor Russell w'as presenting these cases because he thought the re- 
sults obtained by the Bevan operation, which is usually done m one stage, 
although he had performed it in twm stages, justify its being used more 
frequently 

The question is frequently asked, “How^ can one determine before puberty 
whether an operation is necessary for undescended testicle^” We know 
that if an operation is necessar)' the earlier it is done the better the result 
Many patients are told not to worr}'- as the testes will descend at the age 
of puberty Doctor Russell employed the Bevan test to determine whether 
an operation is necessary This test consists of having the boy he on a 
table and after the testicle is located if it can be pushed dowm into the 
scrotum, eien though it does not remain there, it wnll descend w^hen puberty 
IS reached If it cannot be pushed into the scrotum after the child is tw'o 
or three years old, the chances are that it w ill not descend at pubert} , hence, 
the earlier the operation the better 

Dr Carl G Burdick thought these five cases w^ere excellent results 
from the Beian operation In 1926, he had occasion to look up the opera- 
tions for undescended testicle at the Ruptured and Crippled Hospital , there 
W'ere over 500, 80 per cent of which had been followed The satisfactory 
results, as far as the location of the testicle w'as concerned, were about 
50 per cent, but only 15 per cent with normal-sized testes Since that 
tune he has been doing the Torek operation and has reported 137 cases in 
w'hich the results w^ere satisfactory In 90 per cent the testes were normal 
in size and located m the bottom of the scrotum 

With the Torek operation one can almost promise that the patient wull 
have a testis well down m the scrotum and normal m size As far as the 
Beian test for determining before puberty whether an operation is neces- 
sar}q the speaker had never heard it called by that name but alwa}s ex- 
amined \ery carefull)" a case diagnosed as undescended testicle, and found 
that in a fair percentage the testis could be forced dowm m the scrotum He 
did not operate in these cases as he believed they should not be classified 
as undescended He felt that the Torek was the operation of choice 

Dr Edward W Petersox said that wdien two plans of treatment were 
under consideration that the only fair test w'as a trial of both methods He 
had operated upon cases of undescended testicle by both the Torek and the 
Bevan methods In his own experience he felt that any case that gaie 
promise of a good result by the Torek operation could be assured of an 
equal!} good result by the Bevan technic, without the necessit} for the 
second-stage operation In his clinic, for the past six or eight }ears, tlnroid 
and anterior pituitary extracts had been used, and he thought with Jienefit, 
in the cases that wmre being prepared for operation 
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Dr Franz Torek said that the results in the three adults among these 
five cases were bettei than any he had ever seen in which orchiopexy was 
not done Two of them were very good The third case has a testis half 
way down but it is atrophied or it has not developed, which brought up 
the point as to why the speaker attached the testis to the thigh , it was not 
only to secure the proper degree of descent but also to give it a chance to 
get nourishment from a new source He never made an artificial tunica 
vaginalis , he considered that to he objectionable because it interposed a 
tissue between the testicle and its new source of nutrition In the two chil- 
dren presented the testicles are too high up, being placed about at the neck 
of the scrotum They may possibly come down farther later, but it is not 
a satisfactory immediate result It is well known that, even many years 
ago, there have been successful operative results in cases of unilateral non- 
descent, but only in favorable cases, namely, wheie the undesccnded testicle 
was of fairly good sue and uhere a reasonable amount of scrotum was 
present The question why the Bevan operation is so called has been a 
mystery to many In 1S99 Bevan described the separation of the cord from 
the vaginal process of the peritoneum, dividing the vaginal process trans- 
veisely, dissecting its proximal end up to the inteinal inguinal ring and 
bringing the lower end down This same procedure was described in Den- 
nis’ Surgery four years earlier in an aiticlc by William White who further- 
more calls attention to the necessity of separating each and every adhesion 
to the cord White laid no claim to oiiginahty but described it as though 
It had been the acknowledged method of pioceduie And that appears to 
have been the case, for in 1880 Schullei desciihcd the same method, and 
likewise Nicoladoni in 1885, who vent somewhat more into details In the 
literature it was occasionally spoken of as the Schuller-Nicoladoni operation 
As a matter of fact, aftei Bevan’s first publication the operation uas not 
spoken of as Bevan’s Only aftei his second article, four years latei, ni 
which he piefaced his description by stating that he had made some im- 
provements which placed the operation in a position where it should be 
accepted as a standard procedure, did the piofession take notice, for m this 
article Bevan said something that had not occurred to any one before, 
namely, that in some cases he divided the spermatic vessels But as in other 
respects the method remained the same as that described by White, the 
profession, taking the hint that here was a standard procedure, called the 
division of the spermatic vessels the Bevan operation, as that was the only 
original part of the procedure In 1929, Bevan stated that he had not 
divided those vessels in four or five years, so, after this step had been 
eliminated. Doctor Torek was unable to see what there was left of the 
Bevan opeiation Nevertheless Bevan should be given full credit for hav- 
ing helped to awaken the mteiest of surgeons m the operative repair of 
iindescended testis 

Dr William B Coley stated that the method of operating upon the 
undescended testis evolved at the FTospital foi Ruptured and Ciippled be- 
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tween 1893 and 1899 b}^ Dr William T Bull and himself, was practically 
similar to the method described by Bevan, fiist m the JAMA, Septem- 
ber, 1899, and later m the JAMA, Septembei, 1903 Doctor Coley’s 
first operation was pei formed 111 1893, he divided the sac and sutured the 
lower end over the testes, he then dissected the cord as free as possible 
up to or beyond the internal ring- The testis was placed in the scrotum 
In this case and m several othei s he closed the canal by the Bassini method 
Doctor Bull, however, 111 1893, m operating on another case, saw that by 
omitting the transplantation step of the Bassini operation, there was gained 
one-half inch or more in the length of the cord This is one of the impor- 
tant steps noted by Bevan m his operation Up to 1899, Doctors Bull, 
Walker and Coley had performed tnenty-six operations for the undescended 
testis They had given up transplanting the coid, and relied chiefly on a 
thorough freeing of the cord, cutting the fascial bands but not the vessels 
of the cord While many of these cases were reported in their papers on 
the Radical Cure of Hernia published prior to 1899, they gave no special 
detailed account of the different steps of the operation Bevan, in 1899, 
was the first to do this , hence the method has been designated, and, in the 
opinion of Doctor Coley, very properly, the Bevan method 

Doctor Coley believes the method has given by far the best results of 
any operation except the Torek, he still believes there is a large number of 
cases which can be treated just as successfully by the Bevan method as by 
the more complicated two-stage method of Torek He agrees with Doctor 
Burdick that the Toiek method gives a higher percentage of ideal results 
than does any other, but he believes it should be reserved foi the more 
difficult cases in which it is not possible to bring the testis down to the bot- 
tom of the scrotum without tension 

Doctor Coley stated that as eaily as 1903 he advised against operating 
upon very young children, as advocated by Broca of France and also by 
Bevan He still believes that it is unwise to operate on the undescended 
testis in children under ten years of age, except in cases with hernia diffi- 
cult to control, for the reason that m many cases as the boy approaches 
puberty the testis descends into the scrotum spontaneously Doctor Coley 
does not believe it is possible to determine beforehand by any such simple 
method as described by Doctor Russell, m just which cases it will descend, 
and in which it will not 

EMBOLECTOMY OF COMMON FEMORAL AND EXTERNAL 

ILIAC ARTERIES 

Dr DeWitt Stetten presented a woman, aged fifty-eight years, who 
had been on the medical service of Dr Otto M Schwerdtfeger at the 
Lenox Hill Hospital from January 31 to March 14, 1933, under treatment 
or cardiac hypertrophy, with arhythmia and auricular fibrillation, due to 
a mitral stenosis and insufficiency She was re-admitted to the hospital 
pril 22, 1933, because of dyspnoea, orthopnoea, and weakness of the right 
upper and lower extremities, and slight difficulty of speech, which had 
6ve oped about eight hours previously These last symptoms were ap- 
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parently due to a small embolism of the terminal branches of the left middle 
cerebial artery Examination showed weakness of the light upper and lower 
extremities, with hyperactive reflexes on both sides and a Babinski, right 
There was also a slight flatness of the right side of the face Under the 
usual treatment the patient impiored, but on April 25, 1933, some time 
around noon, she complained of sudden pain m and complete inability to 
move the right leg, foot and toes Dining the afternoon when seen by 
Doctor Stetten her right lower extremity from the mid-thigh down uas 
cold to the touch, pale and slightly mottled and bluish, almost cadaveric in 
appearance She was unable to more that extremity There rveie no re- 
flexes and theie was definite, though not complete, anaisthesia to pain, touch 
and temperature of the entire leg and foot No femoial, popliteal, dorsalis 
pedis or posterioi tibial pulse could be felt The left leg uas warm, nor- 
mally pinkish in appearance, the reflexes weie active, the sensations -were 
relatively noimal, and the femoral and dorsalis pedis ])ulse were strong, 
but the popliteal and posteiior tibial pulse could not be felt On the inner 
side of both feet and ankles and on the inner side of the left calf were 
some small supeificial ^allces Oscillometer readings with blood-piessure 
at 120 on the left thigh and calf w'ere practically normal, 5 and 3 respectnel} , 
on the right side there were absolutely no oscillations of the needle from 
the knee dowm, and the very slightest movement in the mid-thigh 1 he 
temperature w^as 1014°, the pulse, 80, and irregular, the blood-pressure, 
118/80 The heart show'ed the characteristic signs of hypertrophy with 
the typical murmurs of a double mitral lesion It w'as faiily well compen- 
sated A diagnosis of an embolus of the right common femoral, probably 
extending up as high as the external iliac, w'as made The chances w’cre 
against a riding embolus of the common iliac, because of the completeh 
normal condition of the left low’er extremity, and it was decided to attempt 
to extract the embolus 

About seven hours after the initial symptom, the operation was per- 
foimed undei local amestliesia An oblique incision was made in the upper 
thigh, and the femoral ai tery w^as exjiosed in Scarpa s ti langle from 
Poupait’s ligament dowmw'ard foi about four inches It appeared to be 
a relatively small vessel There w^as no visible nor palpable pulsation With 
tapes above and below for traction and hemostasis, a longitudinal incision 
was made through all the coats of the artery and a long, thin soft, dark- 
red thrombus about three centimetres m length w^as exposed and removed 
It w^as not adherent The vessel did not appear to be particularly 
atheiomatous and the intima w’as smooth On lemoval of the thrombus, 
there was a free flow^ of blood from the distal portion of the artery, but as 
yet no free flow from the proximal portion, indicating still furthei occlusion 
above An attempt was made to lemove the remaining piece of the thrombus 
with a forceps, but without success The proximal portion of the vessel 
was then nngated with normal saline solution and a piece of the thrombus, 
nearly two centimetres in length and consideiably thicker than but of the 
same character as the other thrombus removed w'as ejected from what 
was apparently the external iliac artery under Poupart’s ligament (Fig i ) 
This was followed by a free flow^ of arterial blood A large probe w'as then 
introduced into the vessel for about ten inches m an attempt to dislodge 
any remaining thrombus, and none could be found The arterial w'ound w^as 
sutured with a paraffin-oiled continuous silk suture Although, after the 
closure of the artery, there did not appear to be a true expansile pulsation 
at the site of suture, there was a distinct propulsive pulsation of the vessel 
immediately above the suture line, which had not been present before, 
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indicating at least that the patency of the lumen had been extended upwards 
It was felt that, even if a complete re-establishment of the arterial blood- 
stream through the normal original channels had not been accomplished, at 
least sufficient of the thiombus had been extracted to permit of fairly satis- 
factory collateral circulation thiough previously occluded anastomotic 
blanches A further search, therefore, for any remaining thrombus seemed 
unnecessaiy, and the skin was sutuied The leg was wrapped m absorlient 
cotton and placed undei an electric light cradle 

Immediately following the operation, the circulation of the affected ex- 
tremity seemed decidedly improved There was less pain, the leg and foot 
became warm, and the cyanotic pallor changed to a pinkish hue Sensation 
also impioved and toe motion promptly returned The right femoral pulse 
could always be felt very definitely aftei the opeiation, and on May i, 1933. 
a ver)^ faint dorsalis pedis pulse also seemed to be piesent The patient’s 
temperatuie gradually dropped and leached noimal four days after opeia- 
tion, wheie it lemained The wound healed by primary union The 
extremity giadually became quite noimal, the pain almost entiiely dis- 
appeaied and the patient was allowed up June 5, 1933, at which time the 
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Fig I — Embolus removed fiom common femoral and external iliac arteries 


oscillometei needle showed a slight response 111 the right leg and quite a 
definite one in the right thigh The patient was discharged from the hos- 
pital July 13, 1933, and since then has apparently been fairly well She 
IS able to get around quite satisfactorily, although she drags her right leg 
somewhat, undoubtedly because of the weakness following hei mild 
hemiplegic attack prior to the embolic occlusion She has at times some 
pain in the right great toe, especially when she has been up on hei feet 
for a longer period of time Examination shows the right lower extremity 
in feel and appearance very much like the left — waim and quite normal in 
color The patellar reflexes on both sides aie active Theie is a Babmski, 
right All sensations are quite normal and acute on both sides There is 
still a stiong left femoral and dorsalis pedis pulse, but the popliteal and 
posterior tibial cannot be felt On the right side there is a good femoral 
pulse, but It IS somewhat weaker than on the left No popliteal, dorsalis 
pedis nor posteiioi tibial pulse can be felt on the right side At present the 
oscillometei leadings with blood-pressure at 113 are right thigh, 3, right 
leg, i/a.left thigh, 7, left leg, 2j4 

Doctoi Stetten added that much had lieen written in recent years on 
the sulqect of peiipheral embolectomy and a fair proportion of the cases 
repoited had been very successful The speaker had attempted it on a num- 
bei of occasions, but this was the first time that he is able to report a 
lescued limb All the other cases of circulator}'^ obstruction of an extremity 
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due to embolism m the mam artery, which he has observed have resulted 
m a loss of limb or life, and generally of both — either with or without 
embolectomy It may he that in this case, as has been indicated, the opera- 
tive piocedure did not directly completely restore the normal arterial circu- 
lation at the time of operation, hut it is quite certain that it did effect an 
immediate and definite improvement in the circulation — probably by estab- 
lishing a collateral flow either through the deep femoral or the anastomotic 
branches from the internal iliac, the orifices of which may have been blocked 
by the thrombus Whether the ideal anatomical restitution of the circula- 
tion has been made by the operation or not is really not of vital importance 
as long as the practical physiological result of maintaining the nutrition of 
the limb is obtained, even if this is done by indirect means through collateral 
vessels At any rate, the situation calling for this surgical intervention is 
usually so desperate, the operation itself is such a very simple, minor proce- 
dure and can so readily be done undei local ansesthesia without the slightest 
risk, even in critically ill patients, that the attempt is ceitainly justifiable in 
suitably selected cases, and nothing is lost should it fail 

Dr Harold Nluhof said that Doctoi Stetten’s case was an evcellent 
illustration of the fact that lestoration of the parts could occur without re- 
turn of through ciiculation The ideal objective was, of course, the restora- 
tion of normal circulation aftei embolectoni} In the hteiature are a number 
of satisfactory clinical results and yet the return of tbiough circulation at 
the site of the embolus has not been pio\en to have occurred in any of the 
reported cases, or, at the most, in one or two However, the results that 
have been obtained cannot be conceived of as m the nature of an accident 
any more than one could picture the lesult m Doctor Stetten’s case as an 
accident It is fair to assume that his case w'ould have gone on to progres- 
sive gangrene if embolectomy had not been employed What then had 
been gained by operation in his case since at least partial occlusion at the 
site of embolectomy follow'ed^ It was Doctoi Ncuhof’s opinion that the 
lesult was obtained because the lemoval of the embolus jiermitted circula- 
tion through collateial branches It also permitted at least some blood flow' 
through the trunk of the vessel It w'as at least an ojien question if one 
should attempt the Carrel technic without being familiar w'lth its niceties 
There are inherent dangers in the application of that technic when one is 
dealing with a diseased vessel wall or a vessel w'all altered as a result of 
the lodgment of the embolus With Carrel technic and the effort at a 
perfect restitution of circulation, apjneciable thrombi may form at the site 
of suture in an altered vessel w'all, to be carried dowm and lodged at a 
lower point in the extremity The incieasing danger of gangrene wnth 
lower lodgment of emboli is of couise Avell known 

The difference between results of ideal emboleetomy and arterial oblitera- 
tion is well exemplified by two cases showm some years ago by Doctor Neu- 
hof One was the rare instance in which an embolus w'as removed from 
a popliteal artery shortly after its lodgment and through circulation occtii red 
and persisted This patient had a useful extiemity but suffered recuiring 
attacks of claudication and othei evidences of inteifeience with circulation 
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These were presumably due to scar tissue at the site of the arteriotomy and 
suture In the other case an obliterative endo-aneurismorrhaphy of the 
popliteal artery had been performed There weie no untoward manifesta- 
tions and the patient could walk miles without symptoms 

In the last case on which the speaker earned out an embolectomy he 
proceeded on the assumption that the essential objects were to remove the 
embolus, permit passage of blood through the branch of the artery above 
which the embolus was lodged, and to narrow the lumen of the incised artery 
so that large thrombi would not be carried down into the extremity The 
result m this patient, an old man with an embolus lodged at the junction of 
the axillary and brachial artery, was excellent, despite the fact that there 
was no appreciable through circulation at the site of arteriotomy and suture 
It was important to bear in mind that limbs have been retained in instances 
in which embolectomy has been advocated and operation refused This has 
been particularly the case with embolic block at high levels in extremities 
Specifically, he has seen instances of blockage at the bifurcation of the 
abdominal aorta m which bilateral gangrene of the extremities appeared 
impending if nothing were done and yet there was full or almost full re- 
covery without operative intervention He believes that operation should 
not be advocated for the riding embolus of the abdominal aorta and should 
not be advised m all cases of arterial blockage in the extremity itself It 
is well to observe the case for a few hours in order to try to come to some 
conclusion as to whether embolectomy should or should not be performed 
This viewpoint almost automatically excludes the idea of embolectomy as 
an operation to be performed at the earliest possible moment after a prompt 
diagnosis has been made 

Doctor Stetten, in closing the discussion, said he thought Doctor Neu- 
hof had given the impression that peripheral embolectomy is a difficult and 
dangerous procedure, but it is really very simple and quite without risk With 
a little practice on the animal and the cadaver anyone can become quite 
expert m the Carrel technic of arterial suture, especially on an artery the 
size of the common femoral In the speaker’s opinion the operation is thor- 
oughly justifiable in suitable cases He is convinced that in this case there 
was no accidental recovery and that the patient’s limb would never have 
survived without the operation It really makes very little difference if the 
result IS not perfect anatomically so long as the limb has been saved 

ANAL SPHINCTEROPLASTY FOR TOTAL INCONTINENCE 

Doctor Stetten presented a woman, aged thirty-eight years, who was 
admitted to the Beth Israel Hospital November 4, 1932, with a history of 
having been operated on elsewhere February 29, 1932, for what was ap- 
parently a large perirectal abscess to the right of the anus Immediate!} 
after the opeiation the patient became totally incontinent of fieces and had 
since regained no control whatsoever Rectal examination showed a wade 
gaping, anal orifice, with marked scarring on the right side and absence 
of rugas The rugaa on the left side were still present (Fig 2 ) There 
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was a tendency toward prolapse of the anal mucosa Digital examination 
elicited no sign of sphmctenc action When the patient was requested to 
make a voluntary effort to close hei anus, the left half of the sphincter 
merely shortened and thickened m the attempt It was obvious that much 



I 10 2 — Totil iiicontmenct of rectum due lie t — Crc'.ctntic incision on discnsed side 

to destruction ntid cicntnrstioii of right Inlf md 
rctrnction of left half of s|ihincter am follouing 
infection and oiieration 



Fig 4 — -Exposure of ends of remainder of Fig s — ^Tuo mattress sutures of external 

external and internal sphincters Two mattress sphincter and three sutures of internal sphincter 
sutures placed through ends of remainder of ex tied 
ternal sphincter 

of the entire right half of both the external and internal sphincters for an 
arc of i8o° had been destroyed by the infection and previous operation, 
and that the left half had retracted but was still more or less preserved 
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It was felt that an attempt at repair was wai ranted, especially as the 
operation was without risk and there was nothing to lose should it fail 
Accordingly, after a most careful pi e-operative preparation, including several 
days of very thorough cathaisis, colonic iingation, and fluid diet, she was 
operated on under spinal anaesthesia November 17, 1932 A crescentic in- 
cision was made over the scar to the right of the anus (Fig 3), and, 
anteriorly and posteiiorly, the ends of the remaining left half of the sphinctei 
were quite definitely exposed and leadily lecognized, lying almost in the 
median line The dissection was extended upward somewhat and fibres of 
what was apparently the internal sphincter quite widely separated were also 
exposed (Fig 4 ) A No 22 F soft rubber catheter was placed m the anus 






and the two ends of the remaining left half of the sphincter weie easih 
brought together so as to complete the circle with two chromicized catgut 
mattress sutures The separated fibres of the internal sphincter vere also 
approximated with three simple interrupted chromicized catgut sutures 
5 ) The skin incision was then closed completely without drainage 
with interrupted chromicized catgut sutures (Fig 6 ) A small dressed 
rectal tube was left in the anus 

For eight days the patient was kept on a fluid diet and constipated, 
and then a small ohve-oil retention enema was given through the rectal 
tube, followed by a colonic irrigation This was given daily with milk of 
magnesia, two drams 1 1 d Ten days after operation the patient had a 
relatively normal soft bowel movement, over which she had good control 
Aside from a small fistulous opening, which developed in one of the an- 
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tenor skin stitch holes, which closed spontaneously within two months, the 
wound healed by primary union with apparent union of the s]ihmcter suture 
lines Except when she has very loose bowel movements from a dietary 
indiscretion or from taking a cathartic, she has practically perfect control, 
and can now again lead a normal life She has gained fourteen pounds in 
weight since her operation She is taking legulai active sphmctenc exer- 
cises twice daily, which have further improved her contiol even over her 
loose movements Examination at the present time shows a tightly closed 
anal orifice, plainly re-formed rugcC on the light side, and definite sphmctenc 
action when the patient voluntaiily closes hci anus, which can be verified 
by visual inspection and digital examination The speaker said that the 
essential factors m the success of this type of operation are the very thor- 
ough pre-operative preparation with fluid diet and complete emptying of the 
intestine, the protracted post-operative constipation also with fluid diet, 
and the very careful primary moving of the bowels thereafter 

INOPERABLE LYMPHOSARCOMA OF THE CHEST CONTROLLED TOR 
FOUR YEARS BY COLEY’S MIXED TOXINS AND IRRADIATION 

Doctor Stcttcx presented a man, aged sixty-twm years, wdio first came 
under his observation November 25, 1929, complaining of an uncomfortable 
feeling m the low'er portion of the light side of the back, radiating dowm- 
w'ards and across the loiver spine This syinjitom had begun about a year 
previously, and about six months later he first noticed a soft growth m 
this region, w^hich had been gradually inci easing in size On the right side 
of the back, just lateral to the spine and lunning from the sixth to the tenth 
libs, was a large, proti tiding, hemispherical, smooth, soft, semifluctiiating, 
insensitive tumor adherent to the chest-wall, and apparently lying beneath 
the back muscles It protruded about thiee inches from the chest Percus- 
s on over the right low'er chest w'as flat, and voice and bi eath sounds w'ere 
absent There W'ere no enlarged lymph-glands The blood count show'ed a 
slight secondary anaemia, but w'as othenvise relatively normal Tbe w'eight 
w^as 145 pounds X-ray examination levealed a dense shadow’^ filling the 
lower half of the light chest, probably due to solid tissue There w'as no 
evidence of any bone invasion, either in the ribs 01 vertebrae 

November 30, 1929, undei local anaisthesia, tbe mass was aspirated, but 
the needle evidently entered solid tissue as no fluid could be wnthdiawn A 
piobatory incision w^as then made, and a soft, pinkish, f liable, bomogeneous 
tumoi W'as entered, lying beneath the muscle layer of the back A speci- 
men was excised for microscopical examination The pathological report by 
Dr F D Bullock was atypical lymphosarcoma, largel}' of the lymphocytoma 
type The structures consisted, for the most part, of a diffuse giowdh of 
lymphoid cells, many of which showed mitotic figuies In a number of 
places, there was a formation of follicles W'lth geim centres, the cells of 
which were actively proliferating The stioma was geneially very scanty, 
although in places the tumoi w'as penetiated by thick, fibious or bj'ahne 
trabeculae The muscles of the back weie extensively infiltiated bv the 
growth It was obvious that any ladical opeiative inteifeience w'as out of 
the question The patient was immediately put on deep X-ray therapy over 
the lesion and started with a couise of injections of Coley’s mixed toxins 
He was peculiarly resistant to the mixed toxin injections, w'hich were given 
intramuscularly, and also into the tumor, and not until he had had eight 
minims injected did he show' any decided reaction Under the combined 
X-ray and mixed toxin treatment, the external tumor rapidly diminished 
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m size, literally shrinking- visibly from day to day, so that by Deceinbei 25, 
1929, it had completely disappeared With its disappearance the flatness and 
absent voice and breathing over the lower right chest also diminished The 
injections of mixed toxins were discontinued January 16, 1930, but mtensne 
irradiation o\^er the right back and chest was continued at frequent intervals 
During the treatment the patient’s weight dropped to as low as 133 pounds, 
but with the disappearance of the tumor, the clearing up of the chest, and 
the discontinuance of the mixed toxins, he began to regain his weight On 
February 21, 1930, X-ra}'- examination showed that the pathology m the 
right lower chest had completeh'^ disappeared 

In May, 1931, the patient complained of severe pains in the back with 
pressure in the right upper abdomen He did not look well, but there vas 
no evidence of recurrence either on routine examination or by a very thor- 
ough X-ray investigation He was relieved by another series of X-ray 
treatments over the right and left lumbar and liver regions On March 12 
1932, although there was no external evidence of tumor recurrence, an X-ray 
examination showed some flattening and elevation of the right vault of 
the diaphragm, and what was apparently a pleuritic effusion in the left 
chest He was somewhat improved by another couise of irradiation of both 
chests, but again had a setback in April, when he complained of shortness 
of breath and a slight cough Another course of X-ray therapy over both 
lower chests afforded marked relief X-ray examination on September 13, 
1932, showed comparatively normal conditions, except that there was some 
thickening of the pleural shadow and pulmonary markings in the right su- 
perior mediastinum, and rather heavy right lung root shadows About this 
time he presented himself with a smooth, freely movable, enlarged, cervical 
lymph-gland, about the size of a hazelnut, in the left supraclavicular region 
September 27, 1932, this was excised under local anaesthesia It was found 
to be an encapsulated giowth, obMously an enlarged lymph-gland On sec- 
tion it was pinkish, soft, friable and granular, and had the gross characteris- 
tics of neoplastic involvement Microscopical examination showed a lymph- 
node largely replaced by a tumor composed of compact masses of round 
and rather granular cells containing round vesicular nuclei, many of which 
were in some stage of mitotic division The cells grew diffusely or in large 
and small masses, which were supported by lymphoid tissue This tumor 
differed from the original tumor in that the former was composed of cells 
of the lymphocytic type, while the present tumor was derived from reticulum 
cells, and had to be regarded as a reticuIum-cell sarcoma of a cervical lymph- 
node X-ray treatment was then given to the left supraclavicular region 
Again in March, 1933, the patient noticed similar glandular spellings in 
both the left and right submaxillary regions The one on the left side was 
about the size of a small egg, and on the right side the size of a hazelnut 
Both were firmly attached to the deeper parts They were not removed and 
under X-ray therapy these nodules also completely disappeared in about 
five weeks 

In the beginning of May, 1935, the patient complained of pain and 
swelling of both wrists, especially the right The right wrist was markedly 
swollen and tender, and the left moderately so As he had a temperature 
of 101°, It was suspected that this might be an intercurrent rheumatic ar- 
thritis, but when it did not subside under the routine antirheumatic treat- 
ment, an X-ray examination of both wrists was made It showed several 
small, well-defined areas of rarefaction in the lower end of the right radius 
^ud a suspicious area of a similai character in the left navicular On the 
theory that these weie bone metastases, a thorough course of X-ia} theiap) 
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to both wrists was begun with prompt recession of the swelling and symp- 
toms At about the same time another glandular nodule the size of a hazel- 
nut developed in the right supraclavicular region, which again completely 
disappeared in about a month under X-ray therap)'^ At the present time the 
patient is quite free from any evidence of disease, except that the wrists 
are still slightly thickened, especially the right On X-ray examination, his 
chest IS quite as normal as it \\as a year ago He weighs i6o pounds, which 
IS his maximum weight, and is twenty-seven pounds above his lowest weight 
in the early part of his illness Although he is a trifle pale, his general 
health appeals to be veiy good Except in the beginning of his illness, 
when he was receiving the mixed toxins, and for short periods of a few 
days each, when he was temporarily disabled, he has worked quite steadily 
at his job as bookkeeper 

It IS well known that this type of tumor is peculiarly radiosensitive, at 
least foi a time, but it is also generall}^ conceded that the possibility of an 
ultimate cure is very doubtful As a rule, after a 3'ear or t\\o, response to 
iriadiation decreases, and eventually is lost entirely, and the patient generall)' 
succumbs to recuriences or metastases The length of time that this case has 
been kept under control wan ants its presentation Although it is by no 
means suggested that the patient is cuied, at least the disease has been kept 
111 check for foui years by massive X-ray dosage, which has been unusually 
well tolerated One interesting feature is the apparent difference m the 
pathological chaiacter of the cervical lymph-gland lesion as compared with 
the primary giowth The question might be discussed whether these two 
lesions are independent giowths or wdiether the lymph-gland disease is simply 
a metastasis wnth metaplasia ownng to its location One fact is quite clear — 
namely, that the lymph-gland lesion responded just as readily to the X-ray 
therapy as did the primary tumor 

Dr William B Coley called attention to the case of mtrathoracic 
tumor piesented to the Ne\v York Surgical Society by Di How'ard Lihenthal 
January 12, 1927, which, he believed, in some respects simulated the case 
jDresented by Doctor Stetten He show'ed two lantern slides of this case 
(i) a laige intiathoracic tumor before treatment, and (2) one taken seven 
years later, showing a noimal chest This j^atient, a female aged four years, 
came undei Doctor Lihenthal’s caie on April 12, 1924, wnth a history of 
having had an mtrathoiacic tumor for nearly a }eai, jii ogressively increas- 
ing 111 size until March 16, 1924, ivhen the patient had developed paiaplegia 
Rontgenological examination showed a large mass in the right chest extend- 
ing across the median line into the left chest above the heait The opacity 
of the right side occupied the loivei tivo-thiids of the chest and extended 
to the left above the heart wheie ivas a laige shadoiv Theie appeared to 
be partial erosion of the adjacent ribs posterioily and also some erosion of 
the bodies of tbe neighboring vertebrie There ivas a protruding subcutaneous 
mass covered with normal skin between the right scapula and the spine 
Doctor Lihenthal pei formed a posterioi thoracotomy, removing a portion 
of the tumor about the size of a golf ball On microscopical exammaion, this 
was pionounced a highly malignant tumor The specimen was latei ex- 
amined by Doctor Gross, who legaided it as a “hemangio-endothelioina,” 
and by Doctor Ewnng, whose opinion ivas “malignant cellular tumor of 
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embr5'-onal type composed of many blood sinuses lined by two or more rows 
of tumoi -cells Very delicate stroma ” In the opinion of the latter it was 
an extremely malignant type of tumor 

This patient was treated with toxins alone (mixed toxins of erysipelas and 
bacillus prodigiosus) She pioved very susceptible, her temperature on one 
occasion using to io8° F In Doctor Coley’s opinion the remarkable fea- 
tiiie of this case was that under only eleven injections all evidence of the 
disease disappeared, and the patient was m excellent health when presented 
by Doctoi Lihenthal three yeais latei She was still well when presented 
by Doctoi Coley at the Memorial Hospital conference December, 1932, and 
IS still well 

Doctor Coley said, that the first case that had aroused his interest in 
the effect of erysipelas upon malignant tumors was one of recurrent lym- 
phosarcoma of the neck m which Dr William T Bull, after attempting 
a fourth operation in 1884, found the disease had so extensively involved 
the deeper structures of the neck that he abandoned the operation, closed 
the wound, and legarded the condition as hopeless The patient developed a 
severe attack of eiysipelas 111 the wound immediately after the opeiation, 
and ten days later a second attack occurred On coming across the history 
of this patient m 1890, while making a study of all the cases of sarcoma 
observed at the New York Hospital over a period of fifteen years Doctor 
Coley was so impressed with the remarkable result that he made an effort 
to learn how long the patient had suivived He finally was able to trace 
the latter, and found him in excellent health, without any tiace of the tumor, 
six 3^eais later 

This result led Doctor Coley to try the effect of the living streptococcus 
of erysipelas on a group of inoperable tumors The first case which he 
inoculated in 1891 was one of far-advanced inopeiable sarcoma of the tonsil 
and neck, the patient made a good recovery and remained well for eight 
yeais when he had a recurrence which pioved fatal Since then Doctor 
Coley has had an opportunity of using the toxins m a large number of 
cases of lymphosarcoma and Hodgkin’s disease 

While Doctor Coley believes that the present trend in the treatment 
of these cases is toward irradiation, he pointed out that those who have 
had a large experience with irradiation in this type of tumor admit that the 
treatment is only palliative and practically never yields a permanent cure 
Desjardins and Fold, of The Mayo Clinic ( J A M A , p 925, September 15, 
1923), in 1923 stated that the only form of treatment that exercised note- 
worthy influence on lymphosarcoma was irradiation, and in a later paper 
(JAMA, October 8, 1932) Desjardins stated that a “permanent cure of 
lymphosai coma b}'’ an}'- method of tieatment was unknown” In new of 
these statements Doctoi Coley called attention to his report of 1928, made 
before the American Surgical Association (Axxals of Surgery, October, 
1928), covering 264 cases of lymphosarcoma and Hodgkin’s disease in which 
he reported twenty-one five-year cures, lymphosarcoma (eighteen), Hodg- 
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kill’s disease (thiee) In evciy case but one thcie was a microscopical con- 
fiimation of the diagnosis The toxins alone had been used in sixteen cases, 
tbe toxins and irradiation in four, and one case Mas treated with the living 
cultures of erysipelas Thiee of the patients had lemained ivell for more 
than twenty years, and eleven, fiom ten to twenty years 

In view of these results in a condition admittedly hopeless as regards a 
permanent cure by cither irradiation or surgery, the question naturally arises. 
Why are the toxins not nioie widely used at jiresent^ Doctor Coley believes 
one reason may be that lymphosarcoma is such a lare disease that the or- 
dinary surgeon sees only an occasional case, too few^ to permit linn to test 
the various methods of treatment Second, most of the cases are sent to 
the largei hospitals wdiere only tw'o methods are generally eniplo)'ed, / c , 
surgery and irradiation A thud reason, and, in Doctor Coley’s opinion 
jieihaps the most important, is that a lelatively niueli greater amount of 
t me and personal supervision on the part of the attending surgeon is le- 
quired foi the adiiimistiation of the toxins 

OBSERVATIONS ON DISABILITIES FOLLOWING TRAUMA 
OF THE EXTREMITIES 

Dr Donald Gordon read a paper wnth the above title 

Dr Gordon illustrated his papet by the following case An Italian 
housewife, aged sixty-one, applied to the Out-Patient Department of the 
Fifth Avenue Hospital, August 29, 1933, complaining of pain m the left 
wiist and bleeding from face and foiehead A short time before admission, 
she had stumbled wdiile going downstairs, and fell several steps She did 
not lose consciousness and walked to a drug store, wdiere the diuggist re- 
ferred hei to the hospital On examination she w'as found to have contused 
abrasions of the left cheek and forehead wnth ecchymosis of the left low'er 
eyelid, haemorrhage from nose, and a possible fracture of tbe left radius 
A temporary splint w^as applied to tbe left foieaim and band Suitable treat- 
ment was given for the abrasions and an X-ray made immediately She 
was examined by an attending surgeon, wdio, after viewing the films, con- 
sidered that a reduction w^as not indicated He advised that anteroposterior 
molded plaster splints be applied, which w'as done by the interne She was 
told to keep her arm elevated, and to return to the clinic the following day, 
which she did 

Her record shows August 30 — Examined, comfortable September ii 
— Twelve days later, splint O K , bandage loosened September 20 — Two 
weeks later, posterior splint removed, and daily bot soaks ordered October 
4 — Two weeks after last visit, same treatment October ii — Forty-one 
days or about six weeks after injury, she was seen by Doctor Gordon for 
the first time when she returned for physiotherapy The anterior splint 
was still being used, as the hand and wrist were swollen and painful There 
was pitting of the soft parts on pressure There was a bony deformity at 
the lower end of the radius suggesting posterior displacement of the distal 
fragment or non-reduction of the original displacement The meta- 
carpophalangeal and the interphalangeal joints were stiflf, movements were 
limited by j)ain 111 these joints and wrist Active and jDassive movements 
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showed wnst flexion io° , extension 5°, adduction and abduction about 10°, 
supination o Metacaipophalangeal joints, flexion 45°, proximal inter- 
phalangeal joints 45°, distal intei phalangeal joints 15° 

Exceeding the degiees of movements as above gave pain 111 the joint 
moved, and not any othei, nor was theie any referred pain to the region 
of the tendon sheaths suggesting tendon involvement The tendons did not 
appeal to be the cause of the pain, nor the lost degrees of motion, as tendon 
action A\hich peimitted 45° flexion of pioximal joints should have permitted 
more than 15° m the distal joints actuated by the same tendons A second 
X-ray ^^as taken 

The X-ra}' report of the original film taken August 29 was “Colles’ 
fracture of left A\rist The fragments are m good position” 

The report on the films made October ii was “films of the left wrist 
show union of fracture of ladius The articular surface shows a slight tilt 
toward the dorsal surface of forearm not present previously Styloid of 
ulna has failed to unite Though no mention is made of decalcification, 
lantern slides show this change also ” 

The case is shown as an example of stiff fingers following a simple frac- 
ture of the lower end of radius and styloid of ulna with delayed secondary 
displacement of the radial fragment The stiff fingers are due, he believed, to 
what he termed post-traumatic pen-articular fibrosis 

The picture presented is one of loss of function of joints, following per- 
sistent sw^elhng caused by a simple fracture proximal to the joints involved, 
and augmented b}’' the displacement In this particular case he believed the 
swelling could have been avoided sufficiently to have prevented to a large 
degree the present existing process by the following 

(1) Greater assurance that the arm w^as adequately elevated to avoid 
swelling and permit finger movement 

(2) More loosely applied dressings 

(5) Application of a type of retention dressing with the wrist m flexion, 
which would have prevented the tilting of the distal fragment backward, 
though the position used and type of dressing is one most commonly seen 

(4) Early recognition of the secondary displacement which augmented 
the distal sw’^ellmg and its correction 

(5) The recognition of the fact that the persistent swelling was a 
symptom of some complication, Avhich called for investigation and correction 

(6) Seeing the case more frequently than was recorded and seeking 
for the cause of the symptoms presenting 

Dr H H M Lyle remarked that the loss of function of any part is 
directly proportional to the destruction of tissue, the degree of infection 
and the length of time that elapses before the part is put to functional use 
If, m addition, the vasomotor mechanism is separated from the central nerv- 
ous system due to damage or pressure of dense scar tissue, a local excess 
of activity takes place in the peripheral part and we get dilatation of the 
vessels, a thickening of the joints with extra mtra-articular contractures 
and articular fibrosis In the tiauma of fractures we can get this phenomenon 
of interruption of vasomotor impulses with the resulting oedema, etc Cer- 
tain fracture cases, although well treated, develop the syndrome described 
by Doctor Gordon Why this occurs m some cases and not in others is 
hard to say, yet we suspect that there is a neurogenic element or rather 

855 



NEW YORK SURGICAL SOCIETY 


a neurovascular element underlying it In our experience these cases occur 
more often m women past middle age They suffer a mild Colles’ fracture 
are apparently well tieated, yet we get oedema, bony atrophy and a stiff 
wrist Doctoi Gordon’s papei rightly emphasizes the old dictum that there 
IS a best position for every joint and every injury and this position, in the 
majority of cases, is the physiological position of rest 

Dr Kirby Dwight said that this condition has bothered more young 
surgeons than almost any other His own introduction to a hand of this 
type was as a junior m the hospital on the ambulance staff The first frac- 
tuie case he had was that of a woman of forty years of age with a simple 
Codes’, but the hand turned out to be like the one that Doctor Gordon has 
shown Later, working in the dispensary with Doctor Gordon, the speaker 
saw a great many moie of them but they could not determine any etiology 
for it They could not predict in uhat case that result might appear All 
they knew was that it followed some kind of injury or infection, if an 
injury, it had to be severe, it did not occur in people below the fifth decade 
of life and four out of five of the patients would be women Some of the 
cases came in for the first time two or three weeks after the injury uithout 
having been treated, so it was not due to sphntmgs In some cases there 
was a suspicion that it had something to do with the amount of swelling, 
but it was impossible to predict this condition by the presence or absence of 
swelling Doctor Dwight had called it “glossy hand” and had had no 
idea of the pathology But the morbid changes go all through the tissues 
of the hand It is not a true arthritis, because there is no pain within the 
limits of easy motion of the joints The skin shows atrophic changes The 
nearest approach to the etiology was that which Doctor Lyle had suggested 
Due to widespread atrophy of bone and skin there must be some atrophic 
process of neurogenic origin This class of case should be made a clinical 
entity, understood by everyone It is a comfort for a surgeon to know that 
the bad result which he gets is not caused by his failure to give the patient 
proper tieatment 

Doctor Gordon, in closing the discussion, said that he thought this con- 
dition should be presented in such a way that it would be generally under- 
stood, as he believed it could be prevented in many instances 

In reference to Doctor Lyle’s mention of the possibility of a neurological 
factor entering into this condition, the speaker cited a case which he took 
care of last winter, where the median nerve had been stretched over a dis- 
placed semilunar bone for three months, causing a great deal of swelling 
of the hand Before operating upon him. Doctor Gordon was apprehensive 
of the onset of this pen-articular fibrosis, but it did not develop, probably 
due to the use of efficient elevation to avoid post-operative swelling 

As to the neurogenic theory, Fontain and Herman, from the LeRiche’s 
Clinic, have stated that they had relieved post-traumatic osteoporosis by 
means of peri-arterial sympathectomy and ganghonectomy , but Doctor Gor- 
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don doubted that they had lestoied function as quickly as was claimed 
Regal ding the unreduced fiactuie, it will tend to pioduce swelling, and the 
fiist thing to do IS to get an eaily i eduction to as satisfactory a position 
as possible As to the extension of the splint beyond the metacai pophalangeal 
joints, the speakei always used non-padded split plaster dressings which 
aftord gieatei ease foi the lelief of piessuie without dangei of displace- 
ment, and facilitate motion of the parts requiring movement by not extend- 
ing beyond the metacai pophalangeal joints If the fracture is adequately 
immobilized, this will give gieatei mobility to the parts which should be 
mobilized, piovided swelling is pi evented by elevation The plaster splint 
earned to the ends of the fingers and preventing movement of these is a 
leal factor m producing this condition 

THE RECONSTRUCTION OF THE COMMON BILE-DUCT 

Dr Thomas H Russell piesented a woman, aged forty-two, whom he 
saw first January 20, 1931 She had been operated upon two days before 
for chionic adhesive cholecystitis and appendicitis The gall-bladder and 
appendix were lemoved At this time she was nauseated, the abdomen 
was moderately distended, hei tempeiatuie was 101°, pulse lOO, and there 
was a moderate degree of jaundice which was more marked m the sclera 
The urine was port wine color The blood was immediately examined for 
determination of the icterus index, which was found to be 55 The pos- 
sibility of an injury to the common bile-duct suggested itself and imme- 
diate exploration of the duct was advised At five o’clock that afternoon 
Doctoi Russell opened the wound m the upper abdomen, which was done 
by simply removing all sutures of the abdominal wall The common duct 
was easily found and the first ligature seen, which had been cut long, was 
found encircling the common bile-duct just above the point of junction of 
the cystic duct There ivas also a ligature around the cystic duct just distal 
to the point where it had been cut m the performance of the cholecystectomy 
The common bile-duct was gangrenous about the ligature encircling it He 
removed the ligature and after making a longitudinal incision m the duct 
inserted a “T” tube A cigarette dram was placed down to the foramen of 
Winslow and the wound closed in layers with plain catgut, and the skin 
with silk The patient made an uneventful recovery The icteric index was 
3’o the next day, and was 17 two days latei On the twenty-first post- 
operative day the “T” tube slipped out, and bile drained from the abdominal 
wound The patient insisted upon going home February 28, four weeks 
from the day of the second operation 

Four days later, March 4, 1931, she was admitted to St Francis Hos- 
pital, stating that the wound was continuing to discharge large quantities 
of bile, and that she was troubled with much abdominal distress after meals 
Her stools were formed and of natural color After a few days’ rest in 
the hospital she felt better, until March 16, when there appeared to be 
slight jaundice, the icteric index was eleven In a few days the jaundice 
disappeared and she felt well again March 31, she was decidedly jaundiced 
and the icteric index was forty 

April 4, two months after the first operation, he reopened the abdomen, 
incising the old scar m the upper abdomen, and exposed the common duct 
He found a stenosis of the duct at the site of the old trouble about one inch 
in length This stenotic part of the duct was excised and an effort made 
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to bung the two ends of the duct together ovei a “T” tube, but he was 
unable to get accurate apposition of the ends, hence the chance of a recur- 
rence of the stnctuie at this site was most piohalile 

Reports of vaiious operations designed to establish a fistula to later 
anastomose into the stomach have heietofoie lieen so unsatisfactory in a 
large percentage of cases that he adopted a different procedure, bringing 
the long piece of the “T” tube up along the posterior wall of the stomach 
just proximal to the pylorus, sewing a piece of the gastrohepatic omentum 
about the tube so as to fix it to the stomach wall wnth the idea of having a 
sinus form along the stomach w'all to later open into the stomach This 
was accomplished veiy easil}' The abdominal w'ound w^as again closed 
around the tube and a cigarette dram, wdiich dram w'as removed on the 
third post-operative day Bile drained from the abdomen around the “T” 
tube for several days, then ceased In a few' days the “T” tube was pmebed 
off w'lth a IMurphy-drip clamp for several hours a day until finally the 
patient was taught to unpinch the clamb foi a few' minutes night and morn- 
ing, and to keep the tube in position by means of adhesive strips 

The patient w'as discharged from the hospital May 2, 1931 She re- 
turned every few' w'eeks for examination until October 20, 1931, w'hen she 
was readmitted for the final operation She had gained m w'eight and 
stated she felt w'ell and had been doing her usual household duties 

On October 23, 1931, tbe icteiic index w'as ten On October 26, almost 
seven months from the time the tube had been inserted, tbe sinus around 
the tube was dissected free dow'ii to w'here the tube w'as fastened to the 
posterior W'all of the stomach A tw'o-inch incision w'as made through the 
anterior wall of the pyloric end of the stomach parallel to its long axis, 
then a stab w'ound made through the posterior w'all of the stomach into the 
sinus containing the tube Several inches of the long end of the tube were 
cut off and the tube pulled through into the stomach The tube w'as then 
cut off flush W'lth the inner suiface of the stomach, but was not removed 
as the tube had been retained W'lth so much difficulty that he thought it 
would soon be discharged into the stomach The anterior wall of the stomach 
was closed tiansveise to its long axis to avoid narrow'ing of the stomach at 
this point The excess sinus was cut off and the end sutured The abdomen 
was closed without a drain The patient made an uneventful recovery No- 
vember 12, 1931, a flat X-iay of the abdomen show'ed the tube still in 
position The patient left the hospital November 14 and has returned 
monthly for X-ray The last one, taken February 2, 1932, showed the tube 
still in position She is now feeling well and doing her regular work All 
the above operations were done with spinal antesthesia using two cubic cen- 
timetres of spinocaine 

August 3, 1932, nine months after the last operation and sixteen 
months after the tube had been inserted, this patient returned complaining 
of a ventral hernia The herniation which presented itself was w'eakness 
along the lower end of the scar, which was really not a bad hernia but I 
grasped this opportunity to remove the tube which X-ray showed still 
present between the common duct and the stomach August 10, 1932, with 
spinocaine ansesthesia, the old scar was excised The anterior wall of the 
stomach opened parallel to its long axis The tube which was presenting 
itself through the posterior wall of the stomach was grasped with a hsemostat 
and removed 

Bile was flowing freely through the new opening The anterior wall of 
the stomach was closed transversely to the line of incision and the hernia 
repaired without drainage 
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The patient has lemained well except foi occasional gas, and has gained 
thirty pounds in n eight since the last opeiation fourteen months ago 

Dx Chas Gordon Heyd stated that there had been developed a large 
literature on injuries and i econsti uctive suigeiy of the common bile-duct 
It was unfoitunate, however, that all these data were purely along the lines 
of experimental operations on animals or even on the cadaver It was note- 
worthy that m a field of brilliant suigery and expert opeiators there were 
relatively so few successful cases of actual reconstruction of the common 
duct The great majority of mjuiies to the common duct had their origin 
in operative accidents and most of the injuries to the common duct were 
not recognized at the time of ojDeration but became manifest at varying in- 
tervals of time aftei operation It was well to remember that theie were 
two jDarticular classifications m which jilastic or reconstructive operations 
were indicated the first group were the cases in which the gall-bladder 
was removed and there developed an impassable stenosis of the common 
duct, and the development of chronic jaundice In this group of cases nature 
availed herself of the tremendous distention j5ower of the common duct 
The biliary ducts — common or hepatic — above the obstiuction became greatly 
distended or dilated It was in this type of case that the various operations 
for the anastomosis of the proximal portions of the duct to either the 
stomach, duodenum or intestine weie possible Mayo, m 1905, united the 
hepaticiis to the duodenum and the functional result was excellent Where 
this technic is possible the result will be, by and large, uniformly good The 
second great group of cases are those m which the gall-bladder is absent, 
there is an impassable stenosis of the common duct and the presence of a 
persistent, external, biliary fistula In this type of case the common duct 
below the stenosis is ordinarily of normal size and the common duct or 
hepatic duct above the stenosis is usually normal, but the removal of the 
stenotic portion brings into being a defect m continuity that cannot be 
abridged by end-to-end anastomosis or any of the plastic types of opera- 
tion on the common duct Surgical correction depends upon the ingenuity 
of the surgeon, for he must utilize some indirect method to accomplish 
continuity of the common duct and adequate biliary drainage The con- 
dition of these patients is indeed horrible The operative risk is great 
and the technical difficulties in many cases seem almost insurmountable 
Doctor Russell’s case presented a graded senes of operative steps and there 
IS every reason to believe that to-day, nineteen months after his reconstructive 
surgery, the patient is, to all intents and purposes, cured The introduction 
of the “T” tube and carrying the long arm of the “T” tube across the 
posterior surface of the stomach and covering the '‘T” tube with omentum 
created a most admirable external biliary fistula The simplicity with which 
this external biliary fistula was turned into the stomach was most praise- 
worthy The final step m recovering his tube completed a very cleverly 
thought-out plan of graded steps for the correction of the condition 
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STATED MEETING HELD M VRCII G, 1933 
The President, Dn John Speese, in the Chair 
CvLViN M Smith, Jk , MD, Recorder 

TOTAL GASTRECTOMY FOR CARCINOMA OF THE SIOMACH 

Dr John B Flick leported the case history of a man, aged fifty-five, 
boin in Italy, who was admitted to Jeflferson liospital December 19, 1930, 
complaining of epigastric distress, vomiting and loss of weight and strength 
Ihe symptoms began m July, 1929 At first vomiting occurred several times 
a week and then daily The vomitus contained food which he had taken at his 
last meal There was never, to his knowledge, any blood m it He had lost 
thirty pounds in weight in six months He had discomfort after meals, but 
no definite pain The discomfoit was relieved by vomiting He had always 
been healthy until the onset of this illness, except for an ischiorectal abscess 
which was drained in 1905 and some “heartbuin” in 1918 which soon dis- 
appeared He had used alcoholic beveiages and tobacco m moderation On 
admission the patient appeared somewhat emaciated FIis abdomen w'as 
scaphoid The edge of the liver could be felt but there w'as no mass palpable 
and there was no tenderness The blood Wassermann reaction w'as nega- 
tive, haemoglobin, 78 per cent , led blood-cells, 4,250,000, white blood-cells 
6,000, and blood-piessuie 108 systolic and 66 diastolic Temperature and 
pulse were normal The non-piotein nitrogen, creatmin and sugar of the 
blood were within noimal limits The uiine w'as negative An X-ray 
examination show'ed what was thought to be a carcinoma involving the pars 
media and extending to the pyloric end of the stomach 

December 26, 1930, upon operation, the stomach was found to be small, 
its walls were thickened and there was marked induiation of the pars media 
and pyloiic end It seemed to be almost completely involved in a carcinoma 
of the linitis plastica type There w'ere some enlarged lymph-nodes along 
both curvatures close to the stomach There w^as no gross evidence of 
involvement of the liver 01 other viscera It w'as obvious that no part of 
the stomach was sufficiently free of disease to permit of a gastrojejunostomy 
and a total gastiectomy was, therefore, decided upon The duodenum was 
divided between clamps, but fearing that the division had been too close to 
the pylorus, a second clamp was placed behind the first and an additional 
section of duodenum removed The stomach was freed from its omental 
attachments, taking with it the enlarged lymph-glands, several of which w^ere 
along the coronary artery The latter arteiy was doubly ligated with No 2 
chromic catgut proximal to the enlarged glands and divided The stomach 
was then turned up and usea as a tractor to expose the abdominal oesophagus 
A loop of the jejunum was brought through the mesocolon and approximated 
to the oesophagus with five interrupted sutures of linen thread An 
oesophagojej unostomy was done using two rows of continuous sutures of 
No o chromic catgut The stomach was not cut away until the inner suture 
layer was almost complete No clamps were used The jejunum on either 
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side of the anastomosis A\as fastened to the diaphragm to relieve the strain 
on the anastomosis The maigins of the opening in the mesocolon were 
sutured to the jejunum with a few interrupted sutures and the abdomen 
closed The operation was a long one and the patient was m a state of shock 
at its termination He was given normal salt solution by hypodermoclysis, 
intravenous infusion of glucose and later a transfusion of 240 cubic centi- 
meties of blood He reacted fiom the shock, but developed almost complete 
suppression of in me and died on the third post-operative day 

Forty-eight hours after opeiation his blood non-protein nitrogen was 
606 and creatmin 944 Before death theie was great lestlessness, mus- 
cular twitchmgs and his tempeiature rose to 1068° F There was no 
vomiting noi an}’’ indication of peritonitis Permission for autopsy could 
not be obtained The laboiatory report upon the specimen removed was 
Diftuse carcinoma of the stomach (leather bottle t3'^pe) Linitis plastica 

ABDOAtlNAL ACTINOAIYCOSIS 

Dr Johic H Gibbok, Jr , by invitation, reported the case history of a 
Negro male, twenU-four leais of age, who w’as admitted to Pennsylvania 
HosjDital 111 the sen ice of Dr Charles F A'litchell, March 14, 1932 Three 
days prior to admission he had taken Epsom salts and the follownng da} 
developed pain in the light lower quadrant of his abdomen He was nau- 
seated but did not lomit Plnsical examination w’as negative except for 
marked rigidit} and tenderness m the right low’er quadrant of the abdomen 
His temperature w’as 996° F , pulse, 84, white blood-cells, 20,400 per cubic 
centimetre, urine, negative 

Under spinal anaesthesia, the abdomen was opened through a right low’er 
rectus sheath incision There w’as no free fluid m the peritoneal cavity 
A mass surrounded by omentum was palpated m the region of the CEecum 
The appendix w’as maikedl} swollen and covered wnth a fibrinous haemor- 
rhagic exudate Examination show’^ed a small perforation at its middle from 
wdnch pus exuded The appendix was removed and the stump inverted The 
w’all of the caecum w’as not thickened and appeared normal Tw’o rubber- 
covered gauze drains were inserted and the abdomen closed There was a 
slight febrile reaction follow’ing opeiation, but the temperature w’as normal 
on the seventh day when the diains w’ere removed He w’as discharged 
from the hospital tw’enty days after operation w’lth a small draining sinus 
from w’hich protruded exuberent granulation tissue The blood Wassermann 
reaction ivas strongly positive and anti-luetic treatment wath mercury and 
iodides W’as started prior to his discharge from the hospital A small super- 
ficial ulcer OAer the low’er third of his left tibia ivas dressed ivith mercurial 
ointment The patient A\as uncooperative, and returned at long and irregular 
intervals for the anti-luetic therapy and the dressing of his w’ound and ulcer 
of the leg He ivas not seen from May 13 to August 5, w’hen he returned 
to the hospital because of fever and a marked purulent discharge from his 
abdominal sinus He said that his abdominal wound had never healed, and 
that the discharge had increased during the last two weeks in July August 

a superficial fluctuating mass near the old abdominal sinus was incised 
and pus evacuated The blood Wassermann reaction was still strongly posi- 
tive, and mercury and iodides ivere gii’en 

The continued discharge from the abdominal w’ound w’as thought to be 
due to his untreated luetic infection, but the possibility of actinomycosis w’as 
suggested A smear of the pus from the abdominal ivound on August 17 
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showed many cocci and bacilli, but no ray fungi There was no growth of 
the culture in six days 

August 26, another large fluctuating mass above the right iliac crest was 
widely incised under mtrous-oxide oxygen anaesthesia The abscess cavity 
lay between the skin and the abdominal muscles It was multilocular but the 
l^artitions could easily be broken down with the finger A large quantity of 
pus and debris was evacuated No connection with the original sinus of the 
anterior abdominal wall could he discovered The original sinus was widely 
opened and both cavities were packed with iodoform gauze Actinomycotic 
granules were now found m the pus at the time of operation and typical 
ray fungi were seen under the microscope Microscopical examination of 
the tissue from the abscess wall showed colonies of actmomyces (Fig i ) 



Tic I Tig 2 

1 10 I — Photomiciognpli (a. 175) of tissue leinoxcd fioni the unll of the ibsce's in the right 
fimk August 36 1932 The bactcrnl stain used shows the Gnmpositite filaments of the actinomrces 
in a dense interlacing network in the colon} 

Fig 2 — Photomicrograph (x 175) of tissue at the border of the hepatic abscess There is a 
large dense colon} of the rat fungus at the centre and two smaller ones nearb} No normal hepatic 
tissue IS shown 

Following opeiation, the daily dose of potassium iodide was rapidly increased 
to 140 grains The lodofoim gauze packing was removed on the second post- 
opeiative day Carrel tubes were inserted and the abscess cavities irrigated 
with one-third strength Lugol’s solution eveiy second hour during the day 
and every third hour at night 

X-ray examination of the chest September i showed no involvement 
of the lungs, ribs or thoracic spine Repeated urine examinations \vere nega- 
tive The patient was anaemic Haemoglobin, 53 per cent , red blood-cells , 
2,890,000 , and white blood-cells, 29,700 The differential count was normal 
with 76 per cent polymorphonucleai neutrophiles From the time of admis- 
sion the patient’s tempeiature had A'^aried between 99° and 102° F As theie 
was no abatement of fever following the last operation it w^as thought that 
surgical drainage was inadequate September 2, under gas-oxygen anaes- 
thesia, an incision was made from the lateral bordei of the right lowei 
rectus sheath to the lumbai triangle of Petit, connecting the two suppurating 
abdominal wounds This necessitated dividing all the abdominal muscles 
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attached to the ciest of the ileum, thus pioducing one laige, widely opened 
cavity The cavity was extended up along the lateial and postenoi wall of 
the ciecum and ascending colon, and down as fai as Poupait’s ligament 
Bleeding fiom the f liable neciotic tissues lining the abscess cavity was con- 
ti oiled by packing with lodofoim gauze A blood tiansfusion of 500 cubic 
centimeties Avas given by the diiect method the following moining Two 
days aftei opeiation the lodofoim packing was lemoved, and the wound 
loosely filled with gauze The gauze was changed daily and was satin ated 
with Lugol’s solution eveiy second houi dm mg the day and eveiy third hour 
duiing the night Potassium iodide was inci eased to 180 giams a day 

Two weeks aftei opeiation the patient’s tempeiatuie, which had been 
noimal foi six da3S, began to use again An X-iay tieatment was given, 
but was followed by such a seveie s}stemic leaction that it was not lepeated 
The Avound filled m AAith gianulation tissue, but sinuses developed in the 
posteiior poition, and despite continuous iiiigation Avith Lugol’s solution 
through catheters, seveial moie abscess cavities developed in the lumbai 
region and ovei the buttocks These Aveie opened and diained The jDatient 
giadualty became moie emaciated and Aveakei and the hectic tempeiatuie 
continued The anasmia peisisted, but did not become moie maiked Theie 
Avere iieA^ei any s3'mptoms of pulmonai3'^ invoh'^ement Tbe patient became 
comatose on Januai3'- 26, 1933, and died a feiv boms latei 

At autops3'- there Avas some seious efiusion in the peiicaidium and pleuial 
cavities and congestion of the bases of the lungs, but no gioss evidence of 
disease of the thoracic oigans Theie Avas a small amount of cleai stiaw- 
coloied fluid in the peiitoneal cavity The peritoneum Avas smooth and 
glistening The omentum AA^as slightl3^ adheient to the crectim and to the 
abdominal Avail at the site of the appendectomy scai Theie Aveie no othei 
intrapentoneal adhesions The edge of the hvei extended just below the 
costal maigin Theie Avas geneial enlaigement of the mesenteiic lymph- 
nodes, but no evident disease of the laige 01 small bowel The sinus tracts 
111 the light loAvei quadrant of the abdomen Aveie found to extend into the 
retroperitoneal tissues about tbe light kidne3q and to involve the light psoas 
muscle The A'-eitebral discs and the bodies of the second to the fifth veitebras, 
inclusiA^e, showed some softening The tiacts extended ovei the sacial 
promontory into the left psoas muscle The more extensive iiiAmlvement, 
however, was on the right side of the spinal column Theie weie aieas of 
necrosis throughout the light psoas muscle and there was some loughening 
of the right twelfth 11b Postenoi ty, the sinuses followed tbe fascia planes 
fiom beneath the tAvelfth 11b to the lumbai legion, wheie diainage hacl been 
instituted 

The liA'^ei was the onty oigan showing gioss inA'^olvement by tbe ac- 
tmom3^ces A laige abscess Avas found in tbe cential poition of the hvei 
substance near the gall-bladdei and the left lobe The abscess was eight 
centimetres in diametei and filled with cream3'- pus No sulphui granules 
were seen and smeais showed bacilli but no fungi There Avas no giowth on 
culture Micioscopical examination of the abscess wall in the liA'^er showed 
colonies of the ray fungus (Fig 2 ) Ra3'’ fungi Avere seen in the lungs 

on microscopical examination The mesentei ic lymph-nodes shoAved only the 
histological changes incident to inflammation 

Doctor Gibbon lemarked that actinomycosis is not a laie disease in this 
countiy In 1925, Sanfoid and Voelkei^ leAucAved 670 cases lepoited in 
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the United States Eighteen per cent were abdominal Good," in 1931, 
reported sixty-two cases from The Mayo Clinic m which the disease was 
primary m the abdomen, and m only eight of these cases was the disease 
arrested The origin of the infection in the case reported here is not clear 
There was no evidence of involvement of the mouth, neck 01 respiratory 
tract The cseciim was apparentl)’’ noimal at the time of the appendectomy 
Gross dissection of the appendix, and lepeated microscopical examinations, 
failed to reveal the presence of any actinomyces 

Cure or aiiest of the disease lies in earl}' and energetic treatment The 
failure in this case may be ascribed to the delay m establishing the diagnosis 
Probably the sinuses should have been widely opened as soon as they ap- 
pealed, but the patient’s failure to lespond to the extensive and almost 
mutilating incision of his abdominal wall deteiied further surgical efforts 
It IS difficult to estimate the effect of X-ray and radium therapy upon the 
disease as they have practically always been used in conjunction with other 
methods of tieatment 111 the ai rested or cured cases which have been re- 
ported Probably in this case intensive X-iay theiapy should have been 
used after the anasmia had been controlled 
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Dr Richard H Meade said that for five jears he had been following 
a patient with this disease He staited off with an infection of the jaw which 
cleared up aftei extraction of a tooth Some tteeks later he developed 
pneumonia, then empyema He was operated ujion for empyema and in a 
few months developed chest-wall and abdoimnal-t\ all abscesses, none of which 
showed the causative agent He had diabetes in addition About foui 
months after the empyema was drained, typical sulphur granules were ob- 
tained from all wounds This man had tieatment by iodine and X-ray as 
well as by surgery and after being in the hospital fourteen months returned 
home with several draining sinuses, apparently to die Three months after 
leturmng home, without any special therapy whatever, all the drainage 
stojiped and he was free from all evidence of disease foi twenty-thiee 
months At that time he returned for study with some evidence of lung 
involvement He has now continued another year m comparative health and 
requires no treatment except for the diabetes We are at a complete loss 
m this case to give credit to any single foim of theiapy Doctor Wangen- 
steen reported a case last year successfully treated by surgery alone and 
there are several other reports indicating that sugery offers the best out- 
look, rather than X-ray and iodine 
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ULCERATIVE COLITIS 

Dr L F Ferguson presented a woman, thirty years of age, who had 
an attack of what was called intestinal influenza in 1927 at which time she 
suffered fioni a bloody diarrhoea She was confined to a hospital for a period 
of six weeks The bleeding and frequency of movements decreased some- 
what but returned in attacks and in January, 1931, her physician recom- 
mended extraction of her teeth She rapidly lost weight and strength fol- 
lowing this operation, complained of marked abdominal pains and had such 
frequent bloody bowel movements that she was unable to leave her home 
When fiist seen April 4, 1931, she had such marked prostration that she 
was continually dizzy and could barely walk She was having from ten to 
fifteen bowel movements per day, all of which contained much pus and blood 
Her hjemoglobm W'as 35 per cent and her red-cell count about 2,000,000 
Following three tiansfusions she improved markedly Proctoscopical exami- 
nation May 4, 1931, sho\ved an extensive ulceration of the rectum and 
lower boAvel wuth marked bleeding At a point about ten centimetres from 
the anal orifice, several polyps Aveie noted between the ulcerations The 
lumen of the bowel was about tw'o centimetres in diameter A barium 
enema (Fig 3) show'cd a loss of haustrations extending to the middle of 
the tiansverse colon wnth areas of polyposis throughout the involved por- 
tions Because of the maiked constrictions of the lumen of the gut, the 
patient w'as advised to haie a colostomy performed This operation w^as 
done May 16, 1931, in the Philadelphia General Hospital in the service of 
Dr E L Ehason The abdomen w^as opened through a low'er right rectus 
incision under spinal amesthesia The large gut from the middle of the 
transverse colon dowmw^aid was tubular in shape, thick and about tw'o to 
three centimeties in diametei Proximal to this point the gut w'as normal 
in appearance A right giidiion incision was then made and the middle 
portion of the tiansveise colon delivered to form a loop colostomy Tw'O 
further tiansfusions w'^ere given befoie the patient w'as dischaiged from 
the hospital At the time of hei dischaige hei red-cell count w'as 3,620,000 
and the hiemoglobin 70 per cent 

Just before her dischaige from the hospital a baiium enema (Fig 4) 
showed an X-ray pictuie essentially the same as before the operation 

The patient has been seen at frequent inteivals since leaving the hospital 
She has gained weight and is now able to live a normal life Usually she 
has two bow^el movements pei day and w^eais a colostomy bag only for pro- 
tection She has been receiving autogenous vaccines of hemohticus strepto- 
coccus equip and non-hemohticus stapln lococcus albus 

Proctoscopical examinations now show'^ an almost complete healing of 
the ulcers of the bow'd but the lumen of the gut is so contracted that only 
a veiy small proctoscope can be passed Because of the extensive polyposis 
the question was raised as to wdiethei malignant degeneration should be 
looked for and for this leason a third baiium enema examination (Fig 5) 
was made in November, 1932 The marked constriction of the bow'd is 
easily noted but the outline of the gut is smooth and the pieviously observed 
polyps seem to have largely disappeaied 

The speakei added that pi octologists and gasti oenterologists hailed the 
work of Baigen as a new epoch in the treatment of chronic ulcerative 
colitis This discoui aging disease which has resisted theiapeutic efforts 
seemed to have succumbed to rational methods of treatment when a causative 
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organism was found by means of which immunizing vaccines or sera could 
be prepared Uiifortunatel}^ Bargen’s work has not been universally dupli- 
cated, but the use of autogenous vaccines has proved beneficial in many cases 
Their experience in the Proctology Clinic at the University of Pennsylvania 
Hospital has been that relatively few cases of ulcerative colitis will show 
the Bargen diplococcus, although his culture media have been used and his 
technic closely followed They have, however, been able to isolate many 
types of streptococci fiom cultures made directly from the ulcer at procto- 
scopical examination, and administration of vaccines prepared from these 
cultures has given excellent results in many of these cases 

Vaccine therapy is of particular value if the patient is seen during the 
earl}^ stages of the disease In the later stages there are marked inflammator}^ 
changes with stiicture foimation and often inflammatory polyposis In this 
stage vaccine or other conservative therapy is rarely successful and the 
patients continue senn-invahds, often unable to leave their homes because 
of the necessity for frequent bowel movements In such cases operative 
intervention may often enable the patient to live a normal life 

The operations which have been proposed for the treatment of ulcerative 
colitis may be divided into two groups The first group, ileostomy and 
appendicostomy, are often used in the active stage of the disease Regan 
and Mensmg employ ileostomy as a means of producing physiological rest 
during the acute stage, with later anastomosis after the disease subsides 
Appendicostomy has been used to make possible irrigation of the diseased 
bowel The success of these procedures has not been great, and it is certain 
that conservative therapy has given as good results 

The second type of operation is used in the late stages of the disease, 
when contracture of the bowel wall is a constant feature Permanent drain- 
age of the gut above the affected area is the indicated surgical piocedure 
The site of the drainage must be determined by the extent of the bo'wel 
involvement as shown by barium enema When the entire colon is involved, 
ileostomy is the indicated operation, when only part of the large gut is dis- 
eased, a colostomy proximal to the diseased area should be performed 
Colostomy with resection of the involved colon is an extensive operation, 
rarely indicated to effect a cure 

Doctor Ferguson, in closing, said that he would like to have some opinion 
expressed as to whether or not colectomy should have been performed in 
view of the widespread polyposis The patient was in such poor condition 
that he did not wish to subject her to such extensive surgery Is it possible 
in these cases that drainage of the bowel will suffice^ 

Dr Calvin M Smyth, Jr , said that it is generally conceded that polyp- 
osis is the one lesion of the large bowel that is definitely pre-cancerous In 
many cases of diffuse polyposis a painstaking microscopical examination will 
show that malignant degeneration has begun to take place in one or more of 
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the polyps It is conceivalile that an operation such as the one described by 
Doctor Ferguson upon this patient might result in a cure of the colitis, al- 
though the speaker wondered just how Doctor Ferguson arrived at the con- 
clusion that the involvement of the colon was limited to such a restricted 
area This is not the usual case m ulcerative colitis and it would, therefore, 
seem that ileostomy, which excludes the entire colon, would be a more logical 
procedure It is evident that simple drainage has in a large measure re- 
lieved the symptoms attributable to colitis in tins patient, but is it possible to 
state from the X-ray appearance alone that the polyposis has cleared up^ The 
speaker believed that, as a geneial rule, the interests of the patient m cases 
of this type are best served by a preliminary ileostomy followed by colectomy 
and restoiation of continuity at a later date It is, of course, necessary to 
allow a sufficient inteival between the two operations By thus staging 
the surgery a poor or indifferent risk may often be converted into a good 
risk and the patient thereby be given the benefits of complete surgery 

PILONIDAL CYSTS 

Dr S Dana Weeder read a paper with the above title for which see 
page 385, vol 98, Septembei, 1933, Annals or Sergery 

Dr Hurley R Owen remarked that the terms pilonidal cyst, sacral 
del mold, saci ococcj^geal cysts, and piliferous dermoids are somewhat erro- 
neous inasmuch as a true cystic condition is decidedly rare We find that 
the same condition, not often it is true, m the anterioi raphe 01 line of fusion 
elsewheie A similar condition under the hyoid bone was repoited by Masse, 
in 1887 This patient had the same pathological entity m the sacrococcygeal 
region In another patient the cj'st was found ovei the sternum In one 
of the speaker’s cases the tumor extended as high as the lumbar region 

The term “pilonidal” is deiived fiom the Latin composed of “pihis” foi 
hair and "nidus” foi nest or focus The implication of this teim can be 
only one of two states, that is, it is either a sinus or a cjst having hair 
as its focus Neither of these conditions is true always Lawson Tait and 
many others considei the condition to be a peisistent remains of neurenteiic 
canal Fere believes it to be caused by failure of two halves of the body to 
properly unite behind, while otheis believe it to be due to an invagination 
01 letraction of the skin with a subsequent partial degeneration, and as re- 
cently as July, 1931, Stone, of Baltimoie, advanced the imaginative theory 
that it might be tiaceable to an evolutionary persistence of the Avian preen 
gland from which the bud obtains oil with its beak pressing down its feathers 
Doctor Owen suggested the term raphe inclusions because of the fact that 
these inclusions occur in the seam of the body or inid-lme, not only in the 
sacral and sacrococcygeal region, but also, as noted above, in the region 
of the hyoid, the sacrum and lumbar vertebrec The histones of a large 
number of cases occuiring in three of the laige hospitals in Philadelphia 
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disclose certain salient facts (i) That less than lo per cent occur in 
females In the speakei s senes of thirt^^-one cases there was but one 
in the female (2) Piactically eveiy individual in the group was of the 
heavy 01 obese type — many of them classed as pituitaiy type In one case 
a note had been made of the peculiar sharp demarcation of the hair above 
and below the level of the sacro-iliac junction Below the hair was heavy, 
matted and tangled — almost ape-like, while above it was thin and of fine 
texture 

Doctor Stone emphasized the fact m 1924 that not one had occurred 
m a member of the Negro race and m two of the hospitals whose histones 
were examined the Negro census equaled that and even surpassed the white 
census Furthermore, the condition appeared only in members of the 
Caucasian lace Not one instance was found in a member of the black, 
red or yellow laces This fact may be a coincidence It is also true of the 
histones examined whereas the clinical studies were not always complete, 
there was no positive Wassermann or Kahn reaction There are a few 
interesting questions which might be asked Why is it the condition does 
not manifest itself befoie adolescence and why is it apt to occur in the 
heavy obese type of person^ Why does it occur so much more frequently 
in the male than in the female^ Is it true that the majority of cases follow 
sedentary occupations? Does the sedentary occupation favor inflammatory 
change? Surely it is not because of laziness because it might then be more 
common in the Negro The Negro appeals to be hereditarily free of this 
lesion yet the white man, accepted as an older evolutionary animal, has this 
condition far more frequently Is it because the white man’s ability to fuse 
properly during his foetal life is becoming less or is it due to early species 
cleavage ? 

Doctor Owen presented an analysis of his cases as follows 


SUMMARY OF THIRTY-ONE CASES OF DR H R OWEN 


Males 


30 

Females 


I 

Oldest 

45 Duration 

18 years 

Youngest 

23 Duration 

18 months 

Average age 

Dw atton of Symptoms 

31 I years 

Average 


I 46 years 

Shortest 


2 days 

Longest 

Chief Complaint 

18 years 

Discharge 

13 cases Hair found 

7 cases 

Pam 

8 cases Sinuses — largest number of sinuses 4 

Both 

5 cases Single sinus 

14 

Cyst of spine 

5 cases Multiple sinuses 
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Post-Opciahvc Length of Stay m Hospital Post-Operative Tempetature 

Longest 27 clajs Normal iS cases 

Shortest 3 days Elevation 16 cases 

Average 10 i days 

Recitt I eiice 

Twenty-five cases have been followed for a period of over one jear 
Tvv'o of thirtj-one cases have had recurrence following reporter’s operation 
Eight cases had been previousl> operated upon once 
One had had two previous operations 
One had had three previous operations 

Type of Opeiation 


Lahey 




5 cases 

Excision with central drainage of wound 


6 cases 

Excision with packing 



20 cases 


Anasthesm 


Co)ii/>Jicatio)i5 


Gas 


3 cases 

Secondary h'cmorrhage 

2 cases 

Ether 


6 cases 

Upper respiratory infection 

1 case 

Local 


I case 

Sacral teratoma undergoing sarco- 


Gas-ether 


9 cases 

matous degeneration 

I case 

Spinal 


12 cases 




Dr George P Muller said that during the past ten years, in the Uni- 
versity Hospital, he had seen tint t> -five of these cases, thirty-one were in 
men and four were in women (ii 4 per cent ) — -a large percentage of women, 
according to most wnteis One of these was a child of seventeen months 
Omitting this patient the average age was twenty-six years The condition 
IS a very difficult one to tieat owing to the long duration of the healing 
process and the frequency of recuiience At the present time Doctor Mullei 
IS rather partial to the modified Lahey method in which only one lateral cut 
IS made and the original incision sutured up 

Doctor Weeder, m closing, said that as to the terminology, he agreed 
“pilonidal” cyst was a bad term As he has tried to show, the lining mem- 
branes of these cysts or sinus tracts will vary depending upon the time of 
inclusion of certain cells derived from the ectoderm The early inclusions 
will be of completely potential cells in which case hair, sebum and sweat 
may accumulate m the cyst 01 be discharged from the sinus Later in- 
clusions would include impotential cells in which case stratified epitheliam 
would line the wall or tract and there would be an absence of hair, sebum 
and sweat A percentage of both types would have as part of their wall a 
remnant of the medullary canal which has remained unobliterated, 111 which 
case the cells would be a type of embryonal neuro-epithelium It would 
seem, then, that a better term would describe first the location of these 
cysts or sinuses and secondly suggest their origin as being faulty develop- 
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mental inclusions and obliteration of the medullary canal These thoughts 
suggest the teim saci ococcygeal medullai}'- cysts or sinuses 

Most wiiteis dedal e that the condition is found more commonly m 
the male than m the female It happens, however, that m the four cases 
in vhich he has excised the cocc3fX there were three women and one man 

As to the time of appeal ance he believed this to be influenced by the 
incidence of injuiy So often the patient gives the histoiy of having fallen 
or injuied the end of the spine This injury seems to set up an inflamma- 
tory leaction 

Regarding treatment he has based it upon what appeals to be the true 
etiolog}'’ A complete lemoval of the C3^st or sinus wall will bring about a 
cuie If a peicentage have as pait of their wall a remnant of the un- 
obliterated poition of the medullaiy canal or the sacrococcygeal joint, then 
it will be necessan^ to remove the coccj'x m order to excise all that wall 
Piobably the t3^pe of closure of the wound has nothing to do with the matter 
of recurrence as wounds should close here as well as elsewhere if there be 
no pathological piocess at the base The tj'^pe of closure, however, does 
influence ver3'' decidedl3f the length of time for wound healing and whether 
or not there will result a painful scar The double pedicle flap recom- 
mended by Lahey has proven to be most successful Practically all the 
patients so closed were out of bed by the fourth day and out of the hospital 
in a week 

The coccyx should be removed in those patients opeiated on befoie 
by bloc dissection which have recuried, those in which the injection of 
lipiodol shows the sinus tract by X-ray to go into the sacrococcygeal joint, 
those in which the injection of methylene blue shows discoloiation about 
the joint and those which show some suspicious type of tissue in the region 
of the sacrococcygeal joint 


CEREBELLAR ABSCESS 

Dr Hubley R Owen presented a boy ten yeais of age, who was ad- 
mitted to the Hospital of the Woman’s Medical College June 6, 1932, 
giving the history of having been hit in the head by a baseball on or about 
June 4, 1932 No symptoms developed until June 14, 1932, when the boy 
complained of headache, nausea, vomiting and restlessness at night The 
provisional diagnosis was possible fractured skull with signs of compression 
Both ears have discharged at intervals for the past eight years due to otitis 
media at the age of two years 

Physical Examination — Overdeveloped, stolid boy, not acutely ill Head 
— Eyes, pupils equal, react to light and accommodate Ears, left ear impacted 
cerumen, right ear discharging freely No mastoid tenderness Chest — 
Negative Abdomen — Negative Exti entities — Babmski absent Knee- 
jerks diminished X-iay of Skull — No evidence of skull fracture Rontgen 
evidence of convultional atrophy Sella is normal X-ray of Mastoid — 
Films of the mastoid show the left mastoid to be clear, cell outlines distinct 
and cells pneumatic Films of right mastoid show marked clouding of the 
cells and cell outlines can be faintly recognized m places but there is ap- 
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paiently considerable destiuction of most of the cell outlines Impression, 
mastoiditis light side 

Child complained of occasional nausea hut constant headache Headache 
inci eased in the aiternoon June 22, 1932, the child was quite sick, crying all 
day from headache Examination of eyes by Di Maiy Buchanan, ophthal- 
mologist, showed “02 media clear Discs well defined The vessels full 
and discs quite led, although not so red as the rest of the fundus No 
hccmorrhage or exudate as far as seen hut patient is not cooperative and 
the details of the periphery are not obtainable through the small pupils 
There is nothing suggesting brain lesion or choked discs Patient follows 
light, movements are full, and patient seems fully conscious Cornea 
clear and pupils equal Respond promptly to light ” Examination by Dr 
Winifred Stewait June 23, 1932 “All neurological signs negative Spinal 
puncture, pressure 22 when not ciying, 40 when crying Five cubic centi- 
metres spinal fluid lemoved and sent to laboratory Vomited all food ” 
Examination June 24, 1932 by Dr George Wilson “Child is drowsy and 
fusses when awakened He coopeiates not too well m examination No 
cranial neive paralysis Pupils dilated wutli m^'driatic Performs finger- 
to-nose test on left side w'cll, on right side wnth moderate ataxia The tone 
of right upper extremity seems less than that of left Deep reflexes in 
upper extiemities unobtainable In low'eis these are piesent and a little 
suhnoimal Plantar stimulation on left produces flexion On right there 
is occasional extension of gicat toe wduch simulates a Bahinski Quite 
often, how^evei, wdien right foot is stimulated, there is extension of left big 
toe Position sense is noimal m all four extremities, although he oc- 
casionally miscalled a position on the right side He recognized objects 
with both hands, except that once he called a quartei, a key in right hand 
Pain sense is noimal Abdominal leflexes could not be obtained Knee to 
heel noimal Neck is slightly iigid Boy cries out wdien head is flexed 
Keinig sign not piesent Boy is obese External genitalia are small” 

A tentative diagnosis of ceiebellar abscess was made and the boy w'as 
opeiated upon June 25, 1932 under mtrous-oxide oxygen aiicesthesia wuth 
ether maintenance He w^as opeiated upon by two-stage operation as sug- 
gested by Rawding First, relief of ceiebellar pressure, secondly, radical 
mastoid Six days later, a semilunar incision w^as made and a flap turned 
forward Incision made through scalp at right inferior region just below 
the tentorium Skull, wduch was about three millimetres thick in this region, 
w^as opened with Hudson burr and enlaiged by rongeur forceps Aspirating 
needle was inserted into right cerebellum and about 10 cubic centimetres of 
moderately thick greenish pus was aspirated A luemostat was plunged into 
the opening, opened and withdrawn liberating considerable additional pus 
Abscess drained with small rubber tube Culture showed htemolytic strep- 
tococcus The child made an uneventful lecoveiy fiom this operation and 
June 29, 1932, mastoidectomy was performed by Dr Emily VanLoon 

Necrotic bone and unhealthy granulation tissue were found m the mas- 
toid cells but no frank pus was encounteied Pressure over the antrum 
with curette repeatedly elicited rhythmic jerky movements of both upper 
and lower extremities No break m the continuity of the bone between the 
middle fossa and the mastoid 01 between the mastoid and the posterior fossa 
was encountered Dram was inserted into the antrum and the skin incision 
closed with dermal sutures 

The child made an uneventful recovery from the second operation and 
was discharged in good condition July 25, 1932 
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The case is reported principally because of the confusing nature of the 
symptoms The fiist impression was fiacture of the skull with compression 
fiom a slow extia oi subdural haemorrhage 

Dr J S Rodman said that he had an opportunity of seeing this boy 
operated upon by Doctor Owen It was remarkable that he got well so 
promptly and by such a comparatively simple surgical procedure The 
wound was diained readily thiough an exposure which ordinarily would 
not leach a cerebellai abscess It is difficult to prove the exact location of 
this abscess but the speaker wondeied whether this was an extradural abscess 
rathei than one within a lateral lobe of the cerebellum Most of these 
abscesses follow middle-ear disease and a considerable number aie ceie- 
bellar, but those seen by Doctor Rodman have been approachable only 
from the post fossa itself He laised this question as a mattei of interest, 
it cannot be pi oven and is piobably only an academic point as to whether 
this was within the lobe of the ceiebellum or not 

Doctor Owen, in closing, said that the first exploration was made below 
the tentorium He did not find pus in the cerebellum at the first exploratory 
puncture so continued the incision above into the cerebellar pontine angle 
but as he was unable to find pus in this location, he returned to the cere- 
bellar region, le-exploied with an aspirating needle and found the pus as 
noted m the case history He was quite sure that the pus was not sub- 
duial as theie was cerebellar tissue beneath the duia and pus was found 
rather deeply within the structure of the cerebellum 

THE PROBLEM OF RECURRENT HERNIA 

Dr Calvin M Smyth, Jr , read a paper with the above title 

Dr Hubley R Owen said that he had had the opportunity in the 
past twenty-five years to operate upon a large number of hernias of almost 
every character These were operated upon at the Philadelphia General, 
Jefferson, and the Woman’s College Hospitals Most of these operations 
were performed on policemen and firemen It has been possible to con- 
duct an accurate follow-up survey of 350 of these men upon whom he had 
operated for hernia 

Doctor Taylor, of Johns Hopkins, showed conclusively some years ago 
that unless the patients were examined by a surgeon at the follow-up clinic 
no accurate statistics of recurrence could be obtained Doctor Taylor 
wrote a postal card to those who could not appear at the follow-up clinic 
Of those patients who were re-examined by the surgeon there was a re- 
curience of 84 per cent whereas in those cases which reported by postal 
card only 3 4 per cent stated that they had a recurrence, which proves con- 
clusively that the patient himself is not always cognizant of the presence 
of the recurrence 
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In the statistics of Erdman in the service of Dr Eugene Pool the 
percentage of recurrence in i,ooo cases was 7 5 pei cent Of 665 cases ot 
operation foi oblique hernia theie was 3 15 per cent recuirence, while of 
318 for direct theie was a lecunence of 16 51 per cent Erdman points out 
that practically 50 per cent of all recurrences were observed within six 
months after operation This has been Doctor Owens’ experience 

Cases for hei nioi rhaphy should be carefully selected and the older the 
patient the greatei the chance of recurience Fifty per cent of recurrences 
are those who aie operated upon after forty years of age Recurrence is 
more apt 111 the obese lie attempts first to reduce by diet these obese 
patients Those who are inclined to have the so-called Pool bulge are apt 
to have recurrence after opeiation 

Of course in children the operation is simple Usually tying off the sac 
suffices With oblique hernia in early adult life a Bassini operation will 
usually suffice but in those cases which have a large oblique hernia or a 
diiect hernia with a pooi conjoined tendon he now, after tying off the sac 
and transplanting the sac after the method of Barker, repairs the floor of 
the canal by using the transplanted sheath of the rectus muscle after the 
method of Halsted He also transplants the fascia of the external oblique 
beneath the coid, sutuiing this to Poupart’s ligament, not to the thin, frayed, 
free margin but to the shelving margin He has seen only one case in 
which he regietted tiansplantation of the cord superficially That case, a 
recent one, developed atrophy of the testicle, which had to be removed He 
had for about thiee yeais performed the operation as suggested by Doctoi 
Stettin but has discontinued this procedure 

Following operation in a child it is necessary to keep the child bedrid- 
den only for about eight to ten days , in an adult operated upon for a large 
oblique or a direct hernia he keeps the patient m bed for at least fifteen days 
and for a bilateral hernia for eighteen to twenty-one days In the case of 
policemen and firemen the men aie allowed to do light duty after having 
been discharged from the hospital for one month but are not allowed to 
return to active duty for a period of three months 

The frequency of recurrence above the internal ring has been mentioned 
In order to minimize the danger of recurrence in this location he always 
places at least one suture to close snugly the internal ring above the cord 


874 



BRIEF COMMUNICATIONS 

hj?m:ostasis during splenectomy 

Splenectomy may be a very simple opeiation or it may be a very difficult 
one When the splenic pedicle is long and the spleen free, the opeiation is 
usually quite easy When there is a long-standing disease of the spleen with 
great enlaigement and adhesions accompanied by a diseased liver with its 
lesultmg pathology, serious difficulties may be offered 

In a well-developed case of Banti’s disease and m other conditions, vessels 
of the splenic pedicle may be surpiismgly large, tortuous and short, the 
gi eater curvatuie of the stomach, the tail of the pancreas and the splenic hilus 
being 111 close approximation When this condition obtains, the ordinary 
methods of clamping and ligation or ligation by use of the ligature carrier 
do not work out well The vessels are so short and so easily damaged that 
neither method is free from the dangei of tioublesome hiemoirhage, not to 
mention the possibilities of damage to tbe stomach and pancreas 

In traumatic rupture of the noimal spleen, the operative proceduie is 
usually not difficult, but rupture, traumatic or spontaneous, of a much en- 
laiged, diseased and adherent spleen, may tax the surgeon considerably In 
a case of well-advanced Banti’s disease with very large toituous vessels in 
the splenic pedicle and m a second case of the same disease with spontaneous 
rupture of a spleen weighing 1700 Gm , the writer used a method of dealing 
with the pedicle which seemed safe and greatly simplified the operation 
After the spleen is freed from the adhesions to its bed, is lifted and a large 
hot pack placed in its fossa, the pedicle is clamped with a rubber-shod in- 
testinal clamp, far away from the spleen If the pedicle is short, tliib means, 
in all likelihood, that the greater curvature of the stomach and part of the 
pancreas will be included This gives complete control of haemorrhage, the 
tail of the pancreas can be freed from the splenic hilus, if this is necessary, 
and the vessels in the pedicle ligated at leisure m the manner selected There 
is no reason to fear damage to the stomach by the rubber-shod clamp and its 
application for the few minutes necessary does not damage the pancreas 
When the vasa brevia are tied individually and quite close to the greater 
curvature of the stomach, one feels some fear that a severe vomiting attack 
might push off a ligature, particularly if catgut is used Greater security 
of these vessels is obtained by burying each ligated vessel with a pursestring 
of silk taken in the stomach border This is a minor point in the operative 
technic but possibly a secondary haemorrhage may be prevented by using it 

Walter D Wise, M D 

of Baltimo) e, Md 
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A BONE CLAIVIP APPARATUS FOR THE OPEN 
REDUCTION OF FRACTURES 

Thc instiument heiein dcscnljcd was designed for tlie purpose of giving 
the operator absolute contiol of the mechanical forces involved m the open 
1 eduction of fiactuies of long bones With the ability to manipulate the 
fragments at will, inespective of conti acted muscles and other resisting 
forces, the open i eduction of fiactures becomes an operation of precision 
which can be accomplished in a short time with a minimum of soft tissue 
tiauma Without perfect contiol over the forces interfeiing with reduction, 
the operation more often than not becomes a bungling procedure with assistants 
pulling and hauling on the injured limb while the operator tries to pry the 
fiagments into place Such inaccurate proceduies are bound to be accom- 
panied by destructive trauma to soft tissues, danger to important vessels and 
nerves and increased danger of infection 

The fundamental mechanical lequirements for a bone-setting instrument 
may be summarized as follows 

First it must be able to grasp the bone fiagments so firmly that there is 
no dangei of slipping of the instrument on the fragments during the manipu- 
lation of the fragments 

Second it must jilace at the command of the operator controlled mechani- 
cal forces equal to any resistances he may encounter in the reduction 

Thud the instiument must be so designed as to provide for utmost 
flexibility of movements m all directions The apparatus herein described 
meets all of the above requnements 

In describing this clamp to aid in the open reduction of fractures, I do 
not want to be understood to advocate the use of bone plates or other forms 
of buried foreign-body retention appaiatus I resoit to open reduction only 
when I am unable to get satisfactory reduction by closed methods Open 
1 eductions I practically never plate If the fragments are difficult to hold in 
place, I usually rely on the simple procedure of forcing the end of one 
fragment into the marrow cavity of the other 

E MacD Stanton, M D 
Schenectady, N Y 

EXCESSIVE CALCIFICATION IN A CASE OF 
CHRONIC TUBERCULOSIS 

The following case of tuberculosis of the spine and lymphatic glands 
appears to be of interest on account of the marked and widespread 
calcification 

Case I — R S , aged thirty-five years, an engineer, was admitted to the Central 
Middlesex County Hospital August 27, 1932, suffering from a painful swelling of the right 
axilla 

The patient gave a history of having suffered from enlargement of the cervical glands 
since 1909 In May, 1915, he sustained an injury to the spine in a motor accident, and 
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BONE CLAMP FOR FRACTURES 



Fig I shows the jaws at 
tached to the two fragments 
of an over riding fracture 
The vise like grasp of the jaw 
IS controlled by the winged 
nut (A) which forces the pin 
(B) against the bone The 
law is designed to grasp 
bones from to inch in 
diameter, a range which will 
include all long bones from 
tbe largest femur to a radius 
The jaw handles pivot on 
their long axis at (C) so that 
no matter what the positions 
of the jaws may be when ap 
plied to the bones t' e jaw 
handles can be readilj ad 
justed to fit into the control 
ling apparatus The fixed 
portion of the jaw is so de 
signed that it can be used as 
a blunt dissector and simplv 
slid around a bone without 
freeing the tissues above or 
below the clamp 



Fig 2 shows the con 
trolling appaiatus attached to 
the jaw handles with the 
bone fragments still in their 
oiigmal, unreduced position 
When applied in the position 
shown in this illustration, the 
first part of the extension is 
obtained by a rotating move 
ment of the conti oiling handle 
followed by use of the screw 
extension 



Fig 3 shows the appa 
ratus in position wath the 
fiacture i educed Extension 
is obtained by means of the 
right and left threaded screw 
CD) acting on the jaw han 
dies (E) fulcrumed at the 
points (F) on the adjusting 
handle (G) This mechanism 
allows steadilj applied exten 
Sion which can be made as 
slowly and deliberateh as 
maj be necessary to allow 
for the gradual stretching of 
conti acted muscles and other 
tissues The operator has at 
his command power for pro 
ducing extension far bejond 
any that he will actuallj need 
but the amount of extension 
IS at all times controllable 
to a minute fraction of an 
inch 


877 



BRIEF COMMUNICATIONS 

in October of the same year developed paraplegia, which was shown by radiography 
to be associated with spinal caries Postural treatment was given for three periods of 
SIX months each 

In 1918 a left psoas abscess developed, and this was soon followed by an abscess 
in the left lumbar region 

In 1928 the right leg became swollen, and a vein on the same side of the abdomen 
was noticed to be prominent , both these conditions were at first relieved by lying down 
Since the onset of the disease the patient has had thirteen operations performed at 

varying intervals for abscesses developing 
in the neck, axilla: and groins He had 
also received several courses of tuberculin 
treatment 

There was no family history of tuber- 
culosis 

The general appearance of the man 
was good There was a large abscess in 
the right axilla, beneath which firm glands 
could be palpated In each axilla, on both 
sides of the neck, and in each groin numer- 
ous glands could be felt, many being stony 
hard In the right side of the abdomen 
large masses — assumed to be glandular in 
origin — could be palpated 

Healed scars were present in both loins, 
in the left groin, in each axilla, and below 
each nipple In the right axilla were 
three sinuses, each having a bluish skin 
margin The spine showed a thoraco- 
lumbar kspiiosis 

Extending upwards on the right side 
of the abdomen was a large tortuous a^ein 
W'hich passed from the groin to the pectoral 
region (Fig i ) This vein filled from 
below' upwards, and became more distended 
on deep expiration There w'as no oedema 
of either leg, and no enlargement of the 
liver or spleen was detected 

No abnormalities w'ere found in the 
heart, or in the urmars or neraous systems 
Slight bronchitis w’as present, but the spu- 
tum contained no tubercle bacilli The 
Wassermann reaction was negative m the 
blood, and the blood count w'as w'lthin 
normal limits No tubercle bacilli were found in the frcces 

Radtogj aphical E'l.avunation — In the neck and axilla many calcified glands w'ere 
clearly seen, while in the low'er thoracic and lumbar spine there W’as evidence of old 
standing tuberculosis , fusion of the anterior surfaces of vertebra: could be seen as well 
as many areas suggesting calcification of glands or abscess walls 

This case is presented on account of several unusual features 
(i) Evidence of excessive and Avidespiead calcification — ^best seen in the 
accompanying radiogiams Theie was a notable absence of glandulai 
enlargements in the chest, in spite of marked involvement of the cervical and 
abdominal glands 



Fig I — Amstomotic vein coursing upwards on 
the right side of the abdomen 
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(2) The presence of an anastomotic vein coursing superficially upwards 
on the abdominal wall (Figs 2, 3 and 4 ) On account of the large masses 
felt m the right side of the abdomen, one is led to assume that this was 
caused by piessure on the inferior vena cava 

(3) The presence of new bone formation as shown by the fusion of 
ceitain vertebrae 

(4) The tuberculous infection appeared to be chiefly localized to bones 
and glands, with only a limited spread to adjacent structures, e g , skin 

(5) The patient, though suffering from long-standing tuberculosis, is in 
good health, probably because of the limitation of the disease by calcifying 
processes Despite numerous abscesses and discharging sinuses at different 
times, no evidence of amyloid disease was elicited 

N M MATlI^so^, FRCS (EjvG ) 

of Loudon, Eng 

Assistant Medical Office), Ccntial Middlcsc\ County Ho'ipital 

In the Apiil issue of the Annals or Sukglrv attention is called to page 
605 of his statement that “mupeicaine should not be boiled without increasing 
Its stoxtoicity ” The freely boiling of the mupercaine is correct 

Norman J Ktlbourni:, M D , 

Lo? Angeles, Cal 
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THE FACTORS LEADING TO DEATH IN OPERATIONS UPON 
THE GALL-BLADDER AND BILE-DUCTS 

By George J Heuer, M D 
or New York, N Y' 

For several months past I have been assembling and studying the cases 
treated m the surgical wards of the new New Yoik Hospital since its opening, 
September i, 1932, and with the view of determining the results of oui sur- 
gical efforts It seems desirable that I should do this , for if I can each year 
learn the reasons foi our successes and particularly the causes of our failures 
it would seem that a more orderly progress toward the solution of the many 
problems which still confront us might well be made I had intended to 
piesent a summary of our total experience m the past sixteen months but 
I find that to do so would take me beyond the time allowed me By accident 
I first began a study of our experience with the diseases of the gall-bladder 
and biliary ducts (exclusive of malignant disease) and m connection with it 
assembled the literature with particular reference to the causes of death m 
operations upon the gall-bladder and biliary tract It is based upon 200 cases 
tieated in the New York Hospital between September i, 1932, and March i, 
1934, 800 cases which I assembled from the records of the old New Yoik 
Hospital between 1922 and 1932, and 36,623 cases assembled from American 
and European literature, a total of 37,623 cases (Chart I ) In addition to 
these I have studied 1,066 cases specifically of acute cholecystitis (Chart H), 
and 5,815 cases particulaily with reference to perforation of the gall-bladder 
Since this study was prompted by the fatalities which occurred m our own 
expel lence I shall begin its presentation by stating what this experience has 
been Among the 200 cases opeiated upon for non-malignant diseases of the 
gall-bladder and bile-ducts, thirty-five were cases of acute cholecystitis suli- 
jected to cholecystectomy in the acute stage, with one death (mortality 28 
per cent ) , 134 were cases of subacute or chronic cholecystitis treated by 
cholecystectomy, with two deaths (mortality i 4 per cent ) , thirty-one were 
cases of chronic cholecystitis and common duct obstruction treated by 
cholecystectomy and choledochostomy with two deaths (mortality 6 4 per 
cent ) In the series of 200 cases comprising these three groups there vere 
five deaths, a total mortality of 2 5 per cent 

An analysis of these five deaths, in four of which an autopsy was obtained, 
shows the following 

Read before the New York Surgical Societj, April ii, 1934 
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(i) A nnn, nc:c(i for(\-one \c<irs, entered the hospital acutclj ill with all the signs 
and sMiiptonis of an acute cholcc^ slitis lie was moie toxic thin nsu il and my im- 
pression was of an acute fiilmiii itmg eholee\stitis lie w is operated uiimi about six hours 
aftci admission and at operation an aeutcle mflamed g ill-hladdcr with one stone impacted 
III the c^ Stic duel w IS found A eholcc\ steclonij w is done Following operation there 
was little change in his gcncril condition, he rem lined senouslj ill and toxic On 
the third post-operative da\ he de\ eloped a bilateral acute parotitis, on the fifth post- 
operative daj he show'cd an unquestioned broncliopneumonia , on the sixth post-operative 
dae he developed generalized convulsions, lapsed into unconsciousness and died wath 
sMiiptoms of meningitis An autopsj was not obtained 


Chart I 

Gall-Bladder Operations from the Literature, Deaths and Mortality {Per Cent ) 



Number 

Number 

Mortality 

Author and Reference 

Cases 

Deaths 

(Per Cent ) 

Blalock, A Bull Johns Hopkins Hospital, 35 391, 1924 

735 

70 

9 3 

Smith, M Trans Am Siirg Assn , 51 287, 1933 

1.053 

71 

6 7 

Cattell, R Annals 01 SuuGrR\, 89 930, 1929 

890 

41 

4 2 

Verbrycke South Med Jour , 22 452, 1929 

302 

21 

6 9 

Johnson and Pearre South Med Jour , 19 889, 1926 

488 

47 

9 6 

Cave, H Annals or Surgery, 84 371, 1926 

629 

35 

6 8 

Hitzrot, J Annals or Surgerv, 84 829, 1926 

482 

50 

10 4 

Judd, Parker Annals 01 Surger\, 84 419, 1926 

1 ,036 

27 

2 6 

Bernhard Bruns Beitr Chir , 150 83, 1930 

4.557 

209 

4 3 

Hotz Arch khn Chir , 126 295, 1923 

12,144 

1,128 

9 8 

Siegmund Deutsch 7 Chir , 230 359, 1924 

850 

46 

5 4 

Heuer, G West Va Med Jour , 26 i, 1930 

135 

II 

8 I 

Danzis S Clin N A , 6 1397, 1926 

215 

13 

6 0 

Davis Annals or Surgcr\, 87 735, 1928 

160 

6 

3 7 

Sanders Annals or Surgerx, 92 375, 1930 

500 

20 

4 0 

Doran, el al , Annals or Surgery, 98 330, 1933 

200 


7 0 

Fowler Am Jour Surg , 22 53, 1933 

1 ,206 

71 

5 9 

Stanton Am Jour Surg , 8 1026, 1930 

10,000 

500 

5 0 

Santee Annals or Surgery, 93 1156, 1931 

333 

21 

6 3 

Richter Annals or Surger\, 88 187, 1928 

418 

23 

5 5 

Darner Surg Gynec , and Obstet , 37 579, 1923 

290 

29 

10 0 

Total 

36.623 

2.453 

6 6 


(2) A man, aged sixty jears, suffering from proven generalized ai^teriosclerosis with 
hypertension and myocarditis entered the hospital with symptoms of gall-stones A 
diagnosis of chronic cholecystitis and cholelithiasis w'as made At operation, which 
was technically simple, a cholecystectomy w'as done and the removed gall-bladder con- 
tained seventy stones Signs of pneumonia appeared on the second post-operative day 
with symptoms of myocardial failure There was a partial suppression of kidney function 
manifested by a high urea nitrogen Death occurred on the sixth post-operative day 
At autopsy there was a localized biliary peritonitis, a dilatation of the right ventricle, 
browm pigmentation of the myocardium, generalized arteriosclerosis and hypersemia of 
the lungs, liver and kidneys 

(3) A man, aged forty-four years, entered the hospital with a markedly enlarged 
liver and deep ;aundice The pre-operative diagnosis was difficult and he was kept under 
observation some time in an attempt to differentiate between stone m the common duct 
and malignancy m the head of the pancreas His icteric index was 121 on admission, 
subsequently rose to 140, but before operation was 80 Fluids and glucose were 
administered and he received 10 cc of 5 per cent calcium chloride daily After eleven 
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clays of observation and study an exploratory laparotomy was undertaken At operation 
a cholecystectomy was done and the exploration of the common duct showed multiple 
stones, sixteen of which were removed The common duct was drained through the 
stump of the cystic duct On the second post-operative day the patient vomited repeated!} , 
some of the vomitus containing blood, and had an elevated temperature, on the sixth 
post-operative day he vomited lO cc or more of bright red blood followung wdiich' he 
rapidly passed into a condition of profound shock suggesting a massive hemorrhage 
into the stomach In spite of blood transfusions he failed to rally and died Autopsj 
showed one stone in the common bile-duct near the duodenal orifice, which had not 
been removed at operation, obstructive biliary cirrhosis of the liver, chronic obstructive 
interstitial pancreatitis, hremorrhagic pancreatitis with fat necrosis, multiple erosions of 
the gastric and oesophageal mucosa and haemorrhage into the stomach 

(4) A man, aged sixty-tw'o years, was admitted deeply jaundiced with a clinical 
history of common-duct obstruction He presented in addition arteriosclerotic heart 
disease, h3"pertension and a mild grade of diabetes (arteriosclerotic) At operation a 
cholec3"Stectomy w^as done and exploration of the common duct revealed two stones which 
w'ere removed The common duct was drained through the stump of the cystic duct His 
post-operative course w'as marked b}^ a low-grade temperature wdiich fluctuated daily for 
fifty-three days, and by a persistently increasing diabetes He w'as repeatedly examined, 
and the possibility of a sulphrenic abscess w'as entertained but the diagnosis of this con- 
dition W'as never positively made He died suddenly on the fifty-third post-operative dav 
At autopsy two ver}' small stones were found in the common duct which had not been 
removed by operation, there was a chronic subphrenic abscess, a bronchopneumonia 
involving the right lower and left upper lobes, fibrosis of the pancreas, generalized 
arteriosclerosis, and cardiac enlargement 

(5) A man, aged eighty years, deeply jaundiced, was admitted with the clinical his- 
tory and findings of common-duct obstruction due to stone or malignant disease The 
surgical opinion, after study, favored a non-malignant obstruction For his age the 
patient was considered in fair condition and was subjected to operation At operation 
the gall-bladder w'as found to contain stones and the pancreas was enlarged and hard 
A cholecystostomy was performed and twenty-five stones were removed from the gall- 
bladder The common duct was examined but not opened The gall-bladder was drained 
The post-operative course was prolonged and unsatisfactor}' , nothing definitel}' was found 
to w'arrant further surgery He died sixty-four days after operation At autopsy there 
W'as found pneumonia (Fnedlander t3'pe) with multiple pulmonary abscesses, a loculated 
abscess in the right pleural cavity, bronchopneumonia of the left low'er lobe, pulmonar} 
tuberculosis, and chronic pancreatitis 

In a consideration of the factors leading to death in these five cases we 
have to consider the operativ'e treatment of cholecystitis in its acute stage, the 
consequences of operations upon the biliary tract in geneial, including infec- 
tion of the peritoneum, hcemorrhage and shock, the post-operative pulmonaiy 
complications, and the cardiorenal complications These and other factor s 
concerned 111 the mortality following surgery upon the the gall-bladder and 
biliaiy ducts I shall attempt to classify 

A summaiy of 36,623 cases of gall-bladder and bihaiy-duct disease sul)- 
jected to suigery show's a general mortaht}'- of 6 6 per cent The mortaht} of 
indnidual surgeons or clinics, how'ever, shows great 3aiiations, being in the 
hands of some as low' as 2 6 per cent , in the hands of others as high as 104 
per cent (Chart I ) A summaiy of 1,066 cases of acute cholec} stitis sub- 
jected to surgeiy show's a general mortality of 8 per cent, an individual 
mortality v'arying between 47 per cent and 22 5 per cent (Chart IT ) A 
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Acute Cholecystitis, Operations in the Literature with Deaths and Mortality {Per Cent ) 



Number 

Number 

Mortality 

Author and Reference 

Cases 

Deaths 

(Per Cent ) 

Miller, R Annals or .SuRorin, 92 644, 1930 

200 

27 

13 5 

Zinninger, M Annai s 01 Surglr\, 96 406, 1931 

89 

7 

7 h 

Ment^C’-, S Surg , Gynec , and Obstet , 5=5 709, 1932 

71 

16 

22 5 

Judd and Phillips Trans Am Surg Assn, 51 292, 1933 

50S 

24 

4 7 

Graham, H Annals of Surgeiu, 93 1152, 1931 

19S 

12 

6 0 

Pratt, G Am Jour Surg , 22 46, 1933 

45 

10 

22 2 

Heuer, G West Va Med Jour ,61, 1930 

56 

3 

3 0 

Smith, M Frans Am Surg Assn, 51 287, 1933 

107 

10 

9 3 

1 OTAI 

1.274 

1 1 1 

8 7 

summaiy of 502 cases of gangrene with peifoi<ition of the gall-bladdei sub- 

jeeted to suigeiy shows a general mortality of 46 pet cent and an 

individual 

moitahty vaiying from 15 pci cent to 65 pci cent (Chart III ) 


Chart III 

Galt-BIadder Perforations fioni the Ltt<’rature, Diaths and Mortality {Per Cent ) 


Number 

Number 

MortahU 

Author and Rc‘'ercnce 

Cases 

Deaths 

(Per Cent ) 

Blalock A Bull Johns Hopkins Hospital, 35 391, 1924 

21 

5 


Smith, M Trans Am Surg Assn , 31 287, 1933 

24 

> 


Johnson South Med Jour , 19 889, 1926 

9 

9 


Judd, Parker Annals or Surger\, 8t 419, 1926 

2 

? 


Siegmund Deutsch A f Chir , 230 359, 1924 

8 

5 

62 3 

Heuei, G West Va Med Jour , 26 i, 1930 

18 

5 


Datizis Surg Clin N A , 6 1397, 1926 

1 

t 

100 0 

Stanton Am Jour Surg , 8 1026, 1930 

32 

32 

? 

Santee Annals or Surgeri, 93 1136, 1931 

5 

3 

60 0 

Alexander Annals or SuRGERt, 86 765, 1927 

20 

? 


Mitchell Annals or Surgeri, 88 200, 1928 

16 

? 


McWilliams Annals 01 SuRCERa , 53 235, 1912 

6 

2 

33 3 

McWilliams Annals or Surglr\ , 55 235, cites 

108 

52 

48 0 

Gosset, Deplas Jour de Chir , 25 259, 1925 

1 1 1 

V 

52 2 

Darner, Cullen Surg , Gynec , and Obstet , 37 579, 1923 

3 

2 

66 6 

Zinninger Annals or Surger\, 96 406, 1931 

16 

? 


Miller Annals or Surgerx, 92 644, 1930 

8 

? 


Graham Annals or Surgeri, 93 1152, 1931 

7 

? 


Judd, Phillips Tians Am Surg Assn , 51 292, 1933 

68 

? 


Mentzer Swg , Gynec , and Obstet , 55 709, 1932 

Total 

19 

502 

? 



I have attempted to analyze the cause of death m this collection of cases 
I find that the task has been extremely difficult due to the lack of accurate 
information, yet it is possible to arrange the causes of death undei various 
headings and this I shall try to do 

(i) Acute Cholecystitis, Gangiene and Peifoiation of the Gall-Bladdei , 
Exti acholecystic Abdominal Abscess — In a survey of the liteiature it be- 
comes apparent that the acute conditions of the gall-bladder have contiibuted 

884 



FACTORS IN GALL-BLADDER AND BILE-DUCT DEATHS 


m no inconsiderable way to the mortality of gall-bladdei and biliar3f-duct 
surgeiy It is iinpossilde fiom the present literature to get any accuiate idea 
of the total numbei of cases of acute cholecystitis and its complications and 
it IS impossible to estimate the total numhei of deaths which cleaily have been 
due to them It commonly has been stated by those favoring a waiting policy 
111 acute cholecystitis that the occurrence of serious complications as gangrene, 
perfoiation and extracholec3^stic abscess is rare and that the mortaht3f m gall- 
bladder and bile-duct surger3'- is conserved on the whole by waiting foi the 
acute cholecystitis to subside To determine the true frequency of the com- 
plications of acute cholec3'’stitis and their dangers to the individual it is neces- 
sary to analyze, not the total cases of gall-bladder and duct disease, but solely 
the cases of acute cholecystitis Unfortunately, the available information on 
this subject is unsatisfactoiy but certain figures are available 

In the New York Hospital series of 800 cases there weie 106 cases which 
ceitainly were instances of acute cholecystitis and m this number are sixteen 
perforations and seven probable perforations of the gall-bladdei , a percentage 
of 21 Judd and Phillips,^ m 508 cases of acute cholecystitis, found sixt3''- 
eight with gangrene or perforation of the gall-bladder, a percentage of 134 
Heuer,^ 111 seventy-four cases of acute cholecystitis (Cincinnati series), found 
eighteen cases of gangrene, perforation or extracholecystic abscess, a peicent- 
age of 24, Zinninger,^ m seventy-eight cases of acute cholecystitis, found 
sixteen cases of gangrene or perforation, a percentage of 20 5 , Morris Smith, 
in 107 cases of acute cholecystitis, found twenty-four with gangrene, perfora- 
tion and extiacholecystic abscess, a percentage of 224 In the papers of 
seventeen authors I find the records of 502 perforations of the gall-bladder 
but I cannot accurately estimate the percentage this numbei represents of 
the cases of acute cholecystitis observed It seems piobable, however, that at 
least 20 per cent of the cases of acute cholecystitis will have the complications 
of gangiene, perforation and extracholecystic abscess or peiitonitis if a policy 
of inactivity toward the disease is adopted The mortality in operations after 
gangrene and perforation have taken place is high In the New Yoik 
Hospital series of sixteen perfoiations and seven probable peiforations there 
weie eight deaths, a moitahty of 347 per cent This constitutes ii per cent 
of the total mortality in the series In the experience of fourteen authois 
who have studied it, the mortality varies between 1 5 per cent and 65 per cent , 
with an aveiage moitahty of 46 per cent , and the mortality constitutes about 
10 per cent of the total moitaht3'^ in opeiations upon the gall-bladder and 
bihar3'- ducts (Chart 2) In ceitam articles, as for example that of Johnson 
and Pearre,^ the mortalit3’’ from perfoiations alone constitutes 20 per cent of 
the total moitahty in a geneial series of cases This is ^ery largely a pre- 
ventalile mortality and has been due to an attitude of mind toward the treat- 
ment of acute cholecystitis on the part of the ph3^sician and surgeon 
Fortunatel3% in 1113'^ opinion, this attitude is lapidh' changing Tlie recent 
publications*^ show that an increasing number of surgeons are faAoring opera- 
tion in the acute stage of acute cholec3'’Stitis vith which I have long been m 

885 



GEORGE J HEUER 


accoid Ihe supposed dangcis of opeiating in the acute stage have been 
ovei -emphasized The lemoval of the acute iion-gaiigrenoiis, iion-jiei foiated 
gall-l)laddci is usually not difficult and is attended by a mortality which in 
the hands of vaiious suigeons has \aiied fiom 2 pci cent to 6 pci cent 
This moitahty I am sure may he loweied and by an eailicr attack upon the 
disease The aigument that the moitahty m operations for chiomc chole- 
cystitis IS less than that m acute cholecystitis is still tuie if one eliminates 
the mortality fiom gangiene and pei foration of the gall-bladder But fiom 
my point of view this moitaht}' is chaigeable to subacute oi chrome cholecysti- 
tis lathei than to acute cholecystitis, for it has resulted fiom the attempt to 
conveit acute cholecystitis into the chronic form of the disease 

lo sum up, the expeiience of surgeons who hace contributed to the htera- 
tuie on the subject mdieatcs that the complications of acute cholecystitis, in- 
cluding gangiene, peifoiation, extiacholecystic abscess and peritonitis form 
a factoi of impoitance m the deaths following operation upon the gall-bladder 
and bile-duets The moitahty is laigely pie\entable and in great part can 
be eliminated by opeiation m acute cholecystitis before these complications 
ha\e occinied 

(2) Edoi'! Ill Tcciniic and CompUcalion<; 'Jiaccabic to the Opciativc 
Pioccdme — A leview' of the matciial collected for study shows that eirors 
in suigical technic, 01 if not these, then complications traceable to the opeiative 
piocedure have been a factor of consideiable importance in the mortality 
follow'ing opeiations upon the gall-bladder and bile-ducts Again, it is quite 
impossible to state accurately how many deaths have been directly caused by 
these faetois In oui owm senes of five deaths, I find that one death w'as due 
to acute bilateral parotitis and bronchopneumonia possibly the lesult of a 
cholecystectomy m acute cholecystitis In the autopsy following a second 
death there w^as found a local biliar)' peritonitis, m a third a chronic subphrenic 
abscess and m the autopsies of tw'o, common-duct stones had not been re- 
moved In the last tw'o the faikne to leinoxe all the stones fiom the common 
duct probably had nothing to do wnth the fatal outcome but m the first tw'o 
the operative pioceduie contributed tow'aid the fatalities In the 800 cases of 
the New Yoik Hospital betw^een 1922 and 1932, peritonitis follownng opera- 
tion and given as the inajoi cause of death is lecorded m eighteen cases, 
Ineinoi 1 hage in five cases and shock in four cases These deaths form 37 pei 
cent of the total number of deaths Seatteied mishaps, such as evisceration, 
failuie to remove stones, etc , are occasionally recorded but are rare In the 
2,392 deaths m 35,373 cases gatheied from the literature I find peritonitis 
given as the cause of death in 450 cases, shock in 173 cases, and haemorrhage 
111 141 cases To these should be added thirty-one deaths from post-operative 
ileus These factors would, if coirect as given, account for 33 per cent of 
the deaths But as I have stated in discussing acute cholecystitis and peifoia- 
tion of the gall-bladder, I have found it difficult to obtain accurate informa- 
tion It IS not deal, for example, in how many instances peiitonitis was due 
to a gangienous gall-bladdei, to the spread of infection from an extracholecys- 
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tic abscess, to the escape of infected bile from an open duct, and so foitli 
Nor IS It clear whether in the instances of hsemorihage, this haemoirhage came 
from the liver, from a badly ligated cystic artery or was of the nature as- 
sociated with jaundice The figures show, however, whether strictly accurate 
oi not, that the operative procedure, and the errors m technic and judgment 
committed dm mg it, are factors still of importance m the mortaht} following 
operations on the gall-bladder and bile-ducts To eliminate them is of course 
our natural aim Aside fiom the slow meticulous performance of the opera- 
tive proceduie with the least injury to organs and tissues, the careful contiol 
of haemorrhage, the prevention of soiling of the peritoneum by adequate 
protection and the use of suction, I have nothing to offer in a technical way 
except the drainage of the common duct thiough the stump of the cystic duct 
as first described by Halsted This in our hands has been, I feel sure, a 
life-saving procedure in those cases in which the common duct has been 
opened and merits wider adoption 

(3) Pulmonaiy Complications — Certainly to me one of the most dis- 
turbing features of surgery of the gall-bladder and bile-ducts is the high 
incidence of pulmonary complications In the five deaths of oui senes, an 
extensive lironchopneumonia confirmed by physical signs and X-ray demon- 
stration was present m the case of acute cholecystitis opeiated upon m the 
acute stage of the disease In this case an autopsy was not obtained In the 
four additional patients who died, autopsy showed pneumonia as the majoi 
cause of death in two Of five deaths, therefore, pulmonary complications 
appear to have been the chief factor m causing death in three These aie 
the findings in the deaths but do not include the larger number of pulmonaiy 
complications from which patients have recoveied but which nevertheless 
have been a source of great potential danger These include seven instances 
of pneumonia, five of massive atelectasis, and three of pulmonaiy embolism 
and infarction In an analysis of the deaths in the old New York Hospital 
cases I find pneumonia listed as the cause of death m twelve cases, and pul- 
monaiy embolism in seven cases In four additional cases pneumonia was 
found at autopsy in association with a varying grade of peritonitis In this 
series, therefore, 25 per cent of all deaths were due to pulmonary complica- 
tions Of the 2,392 deaths in 35,373 cases in the literature, pneumonia is gnen 
as the cause 111 317, and pulmonary embolism m 137 Again, if these figures 
are coiiect, pulmonary complications have contiibuted 20 per cent to the 
total mortality in surgery of the gall-bladder and bile-ducts It would appeal, 
then, that post-operative pulmonary complications form one of the important 
factois in the mortaht)'’ following surgery of the gall-bladder and bile-ducts 
They foim a problem which m our experience is not yet solved The caieftil 
adininistiation of inhalation anaesthesia, whether ether, mtious-oxidc-ox) gen 
or ethylene followed by over-ventilation of the lungs, fails to pie\cnt them, 
1101 has the use of local 01 spinal anaesthesia in oui expeiience aided materially 
in pieeenting them 

(4) Cai dioi enal Distuibances — In the senes of 200 cases which I ha\e 
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studied aitenosclerosis of varying giade was almost a constant finding in 
patients over fifty yeais of age Sixly-eight patients had hypertension in- 
dicated hy a diastolic blood-piessuie over 90, and f 0111 teen gave a history of 
caidiac disease, of which ten had definite symptoms of decompensation Of 
the five deaths m this senes, one was due to myocardial failure with suppres- 
sion of kidney function In the 800 cases in the old New York Hospital 
senes, 10 pei cent of the deaths appeal to have been caused or largely to 
have been caused by failure of the heait Of the 2,392 deaths m the 35 373 
cases in the hteratuie, 283, 01 12 pei cent, aie ascnhed to cardiorenal dis- 
tui bailees It would appear that not only the constitution of the individual 
prone to gall-stone disease but also the chionic cholecystitis itself piedisposes 
to arteriosclei osis, hypei tension and mi'ocarditis Eaily diagnosis and tieat- 
ment of the affections of the gall-hladdei and biliaiy ducts would ceitainly 
aveit some of the deaths following operations for these affections Caieful 
study and pre-operative supervision hy the suigeon of patients with 
aitenoscleiosis, hypei tension and cardiac disease may and probably do avcit 
an occasional death aftei they have fallen into his hands The piohlem, 
howevei, would seem to he a larger one and concerns the physician as well 
as the surgeon In the 200 cases I have studied the aveiage duration of 
definite symptoms of gall-stone disease was five and a half years, a period 
sufficiently long perhaps to provoke or to increase the changes in the vascular 
system so often seen in these patients 

(5) L1VC1 Insufficiency , Liva Death — The tiain of symptoms leading 
to death included undei the terms of luer insufficiency and “hvei death” is, 
I piesume, famihai to you Heyd,'’ w'ho so fai as I am aw'are first called 
attention to it as a clinical entity, describes thiee types In Type I the patient 
with simple cholecystitis without jaundice fails to lecover consciousness after 
cholecystectomy 01 lapses into a semicomatose condition and wnth a steadily 
using tempeiatuie and pulse rate dies in a period of thiity-six hours, in 
Type II, the patient wuth obstiuctive jaundice seems aftei choledochostomy 
with diainage, to be progressing favorably for a few^ days, then presents 
evidence of cerebral excitation, becomes dehiious, but latei stuporous and 
then lapses into coma Coincident wuth this change the escaping bile becomes 
less m amount and more w'atei)”^ in coloi and consistency, in Type III, less 
common than Types I and II, the patient w'lth disease of the common duct 
and pancreas but without jaundice appeals to be piogressing satisfactorily 
for twenty-four to thirty-six hours aftei choledochostomy wuth drainage, 
then has a maiked acceleration of the pulse, a fall m blood-pressuie, a cessa- 
tion of urinary secretion and exhibits cold, moist extiemities The clinical 
condition presented is similai to that of shock but occuis later than is usual 
in shock Heyd®* suggests as the cause an ovei whelming intoxication, prob- 
ably of pancreatic origin Transfusion and lepeated infusions with ten per 
cent dextiose m saline may save the patient 

Since Heyd’s publications on this subject quite a number of papers have 
appeared both m this countiy and abioad Schiitz, Helwig and KiihiT® 
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desciibe a senes of cases which on the fifth or sixth post-operative day 
showed a use in temperatuie and pulse rate accompanied by abdominal dis- 
tention and a progiessive oliguria with the appeal ance of albumin, casts and 
often led cells m the mine The patients became dehiious and then comatose, 
the nitrogenous elements of the blood increased and the urinary nitrogen 
diminished Nausea and vomiting were often severe and bleeding from the 
mucous membranes frequently became a prominent feature of the clinical 
pictuie The condition then progressed to one of uisemia with almost total 
anuria, the patients dying with the clinical pictuie of uraemia Autopsy 
showed quite consistently striking degenerative changes m the liver and kid- 
neys The liver sho^^ed leucocytic infiltiation, necrosis and mteistitial 
hiemoirhages or maiked parenchymatous and fatty changes most marked 
about the gall-bladder fossa The kidne3fs showed pai enchymatous swelling 
and loss of normal mai kings and micioscopically degeneration and necrosis 
of the tubular epithelium These authois conclude that damage to the hvei 
of traumatic or infectious origin lesults in the formation of a selective toxin 
vhich acts diiectly upon the kidneys pioducing degeneiative changes in these 
organs The}'- consider their cases analogous to Hyde's “Type I ” By other 
authors the pancieas is thought to be seiiously implicated m the condition, by 
still others the liver alone thiough absence of glycogen 

It IS not within the scope of this papei to attempt a full discussion of this 
condition called “hvei death” nor could I discuss it intelligently having seen 
so little of It I have never happened to obseive a death m cholecystitis with- 
out jaundice as described by Heyd undei his “Type I” m which the autopsy 
did not reveal conditions sufficient to explain the death otherwise , but I have 
recently observed a death closely resembling Heyd’s “Type I” in a patient 
upon whom I pei formed a splenectomy for supposed Banti’s disease but 
which subsequently proved to be a diffuse process m spleen and liver called 
by one pathologist a reticulosarcoma, by another Hodgkin’s disease She died 
in twenty-four hours with a steadily rising temperature and pulse rate but 
mentally clear almost to the end, and at autopsy failed to present anything m 
her chest or abdomen to account foi hei death The clinical picture de- 
scribed under H-eyd’s “Type H” I have long been familiar with and have 
chiefly been impiessed with the thin, watery character of the bile As an 
interne more than twenty-five years ago, I recall that W S Halsted my chief, 
commented repeatedly upon the danger to life of the patient who at operation 
presented a dilated common duct containing thin, watery bile and whose bile 
drainage subsequently became thinner and more watery Since that time I 
have at times observed this condition and it has always been associated with 
a very high mortality Presumably the sudden release of back pressure upon 
the liver by opening and diainmg the common duct causes m some way the 
suppression of liver function and this idea has led to attempts to gradually 
decompress the liver by ceitam technics in the drainage of the common duct 
With Heyd’s “Type III” I have had very little personal experience but that 
post-operative manifestations included under Heyd’s “Type HI” have long 
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been observed luit perhaps not sufficiently emphasi/ed seems certain Again 
Halsted, m 1899/^ descril^es a case of secondary operation foi common-duct 
obstruction which some days after operation developed a very rapid and 
feeble pulse, vomited persistently, the vomitus containing blood, presented 
cold extremities and seemed ceitainly beyond the hope of recoveiy Rather 
suddenly she improved and repeated infusions of salt solution weie thought 
to have been instrumental 111 her recovery 

In an analysis of the 800 cases in the new New York Hospital series the 
suggestion of “liver death” is noted in eleven instances These cases pre- 
sented symptoms post-operatively which resemble those described m “liver 
death” but aie without autopsy confirmation Of the 2,392 deaths in 35,3/3 
cases collected from the literature, so-called “liver deaths” are lecoided in 
ninety-five or approximately m four per cent of the deaths At the present 
time the cause or causes of the condition are vague and not clearly under- 
stood , noi do we know as yet accurate tests to determine the extent of liver 
damage due to gall-ldaddei and biliar3'-duct disease Graham’s^- experience 
with the use of iso-iodeikon (dose 2 5 Gm ) would appear an encouraging 
step in the dnection of a satisfactory' test and he himself is discinchned to 
operate upon patients with a high dye retention As a preventive measure the 
administration of dextrose pre- and post-operatively seems, in the light of our 
present knowledge, the most successful and the use of calcium post-opera- 
tively as suggested by Graham’- may be of value The occurrence of the 
condition is anothei argument for earlier tieatment of the affections of the 
gall-bladder and biliary ducts 

(6) Miscellaneous and Undctinmncd Factois — In a study of our own 
series acute hccmorrhagic pancreatitis w'as present at autopsy m one case and 
m the 800 cases of the New' Yoik Hospital it w'as the cause of death in one 
case In the literature I have assembled, pancreatitis is given as the cause of 
death in foity-eight cases, w'hich lepiesents 2 per cent of the total mortality 
In reading the histones covered by' our studies a great variety' of miscellaneous 
conditions have been assigned as the cause of death but because of their in- 
frequency aie of lelative unimportance as factois leading to death in opera- 
tions upon the gall-bladder and biliary' ducts In about 15 per cent of all 
cases studied the factois leading to death could not be determined 

S umitmi y ~ln a study such as this the gieatest good acciues to the in- 
dividual who makes it, and I apologize if I hav'e boied you with information 
with which you are already familai Quite independently of each other I 
have attempted to deteimine the factois leading to death follow'ing operations 
upon the gall-bladder and biliaiy ducts in two groups of cases, a group of 
1,000 cases assembled fiom the records of the New York Hospital (Chart 
IV) and a group of over 35000 cases collected fiom Amencan and foreign 
hteiatuie Awaie throughout the study' that the figuies I obtained for various 
causes of death are only approximate, yet I find on com])ainig these figures 
m the two gioups of cases that they are very similai Thus the percentage 
of the total mortality from the complications of acute cholecystitis as gangrene 
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and iDcrfoiation in the New Yoik Hospital series is eleven per cent, in the 
collected cases lo pei cent , that due to the consequences of the surgical 
pioceduie as pciitonitis, hjemoiihage and shock in the New Yoik Hospital 
senes is 37 pei cent , in the collected cases 33 per cent , that due to pulmonaiy 
complications in the New Yoik Hospital senes is 25 pei cent , in the collected 
cases 20 per cent, that due to caidiorenal complications m the New York 
Hospital series is 10 per cent , in the collected cases 12 pei cent These are 
the major factors causing death and together account for approximately 80 
per cent of the deaths Lesser causes of death are “liver deaths” (4 per 
cent ) and deaths due to pancreatitis (2 pei cent ) In approximately 15 per 
cent of the deaths, the causes of death foim a miscellaneous group of con- 
ditions or have not been determined 

Chart IV 

Causes of Death — New York Hospital, 1,000 Cases, Literature, 36,623 Cases 

Conse- 
quences of 

Surgical Miscel- 

Gangrene Procedure Pulmonary Cardiorenal laneous 

and Per- Peritonitis, Complica- Complica- Liver and Un- 

foration Shock tions tions Death Pancreatitis determined 

N Y H I IT N Y H LIT N \ H LIT N ^ H LIT N Y H LIT N Y H LIT N V H LIT 

11% 10% 37% 33% 25% 20% 10% 12% ?% 4% ?% 2% 17% 19% 

These figures, inaccurate though they may be, so closely correspond in 
two groups of cases studied independently that I think they are of significance 
and suggest the direction our efforts should take 111 attempting to reduce the 
mortality following operations upon the gall-bladder and biliary ducts An 
intelligent selection of cases for early operation in the acute stage of acute 
cholecystitis will, I am sure, laigely eliminate the 10 per cent mortality now 
occurring in the general run of patients with gall-bladder disease and the 
higher mortality in acute cholecystitis So, too, more meticulous surgery 
combined with earlier diagnosis and treatment will reduce and, I think, 
greatly, the combined mortality from the consequences of the operation, in- 
cluding peritonitis, haemorrhage and shock, from cardiorenal complications 
and from liver insufficiency, which in its totality accounts for approximately 
50 per cent of the deaths , and may reduce, chiefly by operating from one-half 
to one or more decades earlier in life the mortality from pulmonary complica- 
tions A consideration of the causes of death and their elimination cannot 
fail to make evident the importance of eaily treatment 111 diseases of the gall- 
bladder and biliary ducts The difficulties which beset the surgeon during 
the operation and after largely are the results of deviations from the normal, 
the result of prolonged disease , the cardiorenal complications largely are the 
result of prolonged disease as is damage to the liver resulting m the so-called 
liver deaths The deeply jaundiced patient with common-duct obstruction 
with his low vitality, his non-resistance to infection, his liver damage, and 
his tendency to haemorrhage is the result of prolonged disease, and he will 
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die dll too fiequently notwithstanding the best suigeiy Our efforts toward 
lowering the moitahty in gall-ldaddei and biliaiy-duct disease should be in 
two diiections, to peisuade the jihysician and patient that safety lies in early 
surgical treatment and to peifect oui own judgment and technic in the per- 
formance of this surgical tieatment 
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IMPORTANT FACTORS IN THE SURGICAL TREATMENT OF 

CHOLECYSTITIS - 

By Henry F Gr vham, M D , and Henry S Waters, M D 

or BBooKL\^, N Y 

There has been no improvement m the moitahty from gall-stone disease 
during the past decade, as shown by the data of the Metropolitan Life In- 
suiance Company, which coi respond closely with the geneial lesults published 
foi the United States registration aiea During this period, there have been 
marked advances made in om knowledge and methods of treatment of these 
cases Amazing mortality results have been obtained in some of our laige 
centres Henry Cave^ lepoited, eight yeais ago, the splendid mortality of 
6 8 per cent in 515 cases of biliary disease at the Roosevelt Hospital Since 
that time, The J\Iayo Clinic has repoited a 3 per cent mortality in 703 opera- 
tions for benign lesions of the gall-bladder and bile passages and 2 per cent 
moitahty for cholecystostomy and cholecystectomy 111 656 cases (1932 re- 
port ) Evaits Giaham, aftei carefully eliminating the bad risks by his hvei- 
function d3^e test (phenol-tetra-iodo-phthalem), showed a mortality of 4 per 
cent m 224 cases operated upon m 1929-30-31 Yet one of oui large and 
good metiopolitan hospitals in its published suigical repoits for 1928-1932, 
inclusive, shows 460 operations with fifty-two deaths, or ii 3 pei cent 
mortality Anothei in the 1932 leport shows over 13 per cent mortality in 
fifty-two cases This is much too high 

We have prepared this paper in the hope that it may stimulate further 
analyses of gall-bladder mortality in our hospitals and piove a useful sum- 
mary of our present knowledge of the care of these cases Pulmonary and 
cardiac complications aie the ones most to be feaied 

Overholt" has demonstrated the following facts 

(1) Chest expansion is diminished 75 per cent after operations in the upper abdomen 

(2) The excursion of the diaphragm is diminished 50 per cent after abdominal 
operations 

(3) Vital capacit}" is diminished 64 per cent after operations m the upper abdomen 
and IS per cent by a tight binder 

(4) Morphine, by its relief of pain, increases vital capacity 

The %alue of carbon dioxide in compelling deep breathing is generally accepted 

Hugh Cabot^ says “My own experience in the past yeai seems to in- 
dicate that the routine administration of caibon dioxide has ver}^ impoitantly 
diminished the number of post-opeiative lung complications I incline to 
the view that the post-operative use of carbon dioxide is the most important 
single contribution to the ultimate safety of ansesthesia which has been made 
m many years ” 

•'Read before the New York Surgical Societ}’-, January 24, 1934 
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Eliason'^ points out the danger of undressing patients, ])cirtieulaily men 
who have been used to heavy clothing, and putting them m bed in a thin 
cotton nightgown 

Gordon Heyd’’ has made a valuable contribution by emphasizing that 
glucose is good for both acidosis and alkalosis and the jnevcntion of sudden 
death following operations upon the gall-bladder and ducts 

Experimentally, normal function of the liver seems to occur with only i ^ 
per cent of noimal hepatic tissue if the animal is kept on a diet high m car- 
bohydrates — mostly milk and syiup — but, if meat is given, cirrhosis with 
ascites will develop and the animal will die This is a striking indication foi 
pi e-operative and post-opeiative treatment, when one considers that almost 
every case of cholec3'stitis show's evidence of an accompau) mg hepatitis 
When first seen, these patients w'lth cholecystitis arc immediately classi- 
fied as acute oi chronic We believe that the acute cases should be operated 
upon as promptly as is consistent w'lth safety This usuallj' means within 
a few' hours Walton® saj's “Since it is impossible to determine w'hether 
the inflammatory changes w'lll piogicss oi resolve, an operation should ahvays 
be advocated in the early stages If carried out w'lthm the fiist twenty-four 
houis. It W'lll be as fiee fiom danger as the coirespondmg one performed 
for acute appendicitis ” 

Three years ago, one of us (H F G''), analyzed 198 consecutive opera- 
tions for cholecystitis Tw'enty patients w'crc operated upon w'lthin forty- 
eight hours of the onset of acute sj'inptoms There weie no deaths from 
early opeiation when acute cholecystitis was the only disease present at the 
time of operation Ihe one patient w'ho died had an acute pancreatitis 
already present before opeiation 

These early operations W'eie usually simple ones The post-operatn c 
complications were few' The days in the hospital and the dressings w'ere 
few There were no luptured w'ounds and the cost to the patient w'as low' 
“Watchful waiting” w'as foimerly considered the proper policy in acute 
cholecystitis, but a survey of the recent literature show's a steadily increasing 
tendency among our best surgeons to operate eaily Pratt"*, reporting the 
cases of acute suppurative and gangrenous cholecystitis from Wayne Bab- 
cock’s service foi a period of thirteen months, mentions tw'ent3'-three chole- 
C3'stectomies performed within tw'ent3'-foui hours after admission to the 
surgical service All recovered About 25 per cent w'eie approximately 
sixt3' years of age In the entiie senes of forty-five cases, there w'cre no 
deaths when the operation w'as performed w'lthm fort3'-eight hours after the 
onset of the colic Stone and Owings® have piacticed cholecystectom3' on all 
forms of acute gall-bladder disease ovei a period of years, w'lthout the loss of 
any of them Judd and Phillips, Lund, Miller, Homans, Royster and Finney 
at the last meeting of the Ameiican Surgical Association all expressed them- 
selves definitely in favor of eaily opeiation We think that the time has 
now arrived when one must justify delay in lemovmg an acutely inflamed 
gall-bladder 
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The cases of chronic cholecystitis require moie study In many of them, 
a more oi less extensive lehabihtation must be attempted We will assume 
that a collect diagnosis has been made 

Allen Whipple^^ has called attention to the gieatly inci eased post-opeia- 
tn^e moibidity when upjDer lespiiatoiy infections were present before opera- 
tion One such patient m our senes was sent home for two weeks to return 
later for a successful cholecystectomy One patient had twenty-one teeth 
lemoved and another eight teeth lemoved before operation 

A woman, aged fifty-seven, five feet five inches tall, weighing 177 pounds, short of 
breath and with a s3Stolic murmur over the cardiac area, was referred back to her 
family physician for cardiac treatment and reduction m weight Five weeks later, after 
a loss of seven pounds in weight, an acute attack rendered operation imperative A suc- 
cessful choleci'Stectomj was done for acute suppurative cholecvstitis with stones 

A man, aged sivtj -eight, was seen at his home in consultation, suffering from acute 
cholecjstitis His pulse was almost imperceptible and his heart sounds were poor Non- 
operative treatment was advised After three da3S, he entered the hospital with a 
palpable mass in the gall-bladder region, but we dela3ed another four days, because of 
his alarming cardiac condition Digitalis by mouth and glucose solution intravenously 
were followed by progressive improvement in his general condition, so that he finally 
had a cholec3 stectom3 , without post-operative complication 

Transfusions may be necessary foi aiicemia and chronic jaundice 

Calcium chloride 01 lactate and glucose solutions are indicated when 
post-operative haemorrhage is feared 

Eveiy jaundiced patient should have an estimation of the coagulation 
and bleeding time 

We have had no peisonal experience with Evarts Graham’s functional 
liver test, but m his hands, it seems to have been 100 per cent perfect, for 
he went one entiie year 3vithout an operative gall-bladder death Our 
only question is whether this test is too perfect and denies operation to some 
3 vho ought to have it 

All patients who are to have a gall-bladder operation should have a high 
carbohydrate diet, 3vithout meat, immediately preceding the operation, un- 
less vomiting or diabetes prevents This means cereal, fruit juices, hard 
candy, tea with sugar, oatmeal gruel with sugar, crackers, toast, baked 
potato, etc 

Every case should receive at least one infusion at 500 cubic centimetres 
of 10 per cent glucose solution intravenously befoie operation It is usually 
given immediately preceding the operation Patients suffering with acute 
cholecystitis who are good operative risks may need no further preparation 
than the glucose intravenously and cleansing of the skin area 

Operative technic seems to be well standardized We wish merely to 
emphasize the advantages of cholecystectom}^ without drainage 3 vhenever 
possible One anatomical variation is important to bear in mind An ac- 
cessoiy right hepatic duct is sometimes found emerging from the liver in the 
fossa of the gall-bladder and running a variable course to enter the common 
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bile-duct If uniecoe;ni/ed and not litjatcd, it is a souice of e^icat dangci, 
as death fioin biliaiy Ieakaq;c may ensue 

I quote from E Stair Judd” “Closure of tlic wound without drainage is a per- 
fectly safe piocedure if the surgeon is certain that tlie cystic duct and arterj have been 
securelv' tied, if the fossa of the gall-bladder has been carefiillv sutured, and if the 
operativ’e field is drj ” “Closure without drainage favors healing and lessens the in- 
cidence of postoper itiv'e hernia” De Courev shows a inortalitj of 2 7 per cent in a 
series of 36 cholecv stectoinies without drainage Goldish and Gillespie” have shown 
that undrained cases av erage 3 6 dav s shorter time in the hospital than the drained ones 

We have analyzed a series of i‘55 consecutive cholec3'stectomies, without 
diainage, that have been done by a few of us who have been associated in 
this woik for some yeais Theie have been nine deaths, giving a moitahty 
of 5 8 per cent Wc believe that freedom from the pain caused by a drain 
IS an important factor m permitting deep breathing, following an operation 

It IS obvious that gall-bladdei operations tend to dimmish the depth of 
inspiration, with a lesultant tendency to pulmonaiy congestion, atelectasis and 
Intel ference with the cnculation, especially of the right heait, due to di- 
minished negative pressure on the gieat veins of the thorax Laige doses 
of the barbituiates foi hypnosis dining the post-operativ'e period will also 
cause shallow hieathing 

To prevent these ill effects, the following are important fi) Eliminate 
the binder entnely (2) Av'oid laige closes of the barbituiates (3) Use 
moiphine in moderate doses foi lelief of pain (4) Use the sitting position 
to aid the accessory muscles of respiiation and take the weight of a heav'y, 
fat abdomen oft the diaphiagm cluimg inspiiation (5) Use inhalations of 
caibogen (10 pei cent or 15 pci cent) foi five minutes every two hours 
foi at least twenty-foui hours, even if it hints (6) Teach each patient to 
bieathe deeply cveiy fifteen 01 twenty minutes “To avoid pneumonia” and 
neaily cveiy one will do it voluntaiily (7) Use a shouldei cape or blanket 
to prevent chilling, especially at the zcio houi when the steam is oft If )oii 
will investigate, you will find that this is not an infrecjiient occurience In 
summei, excessive peispiiation, open window's and drafts increase the danger 
of surface chilling 

The glucose solutions should be continued intrav'enousl)' and subcuta- 
neously after opeiation until fluids aie taken fieely by mouth In patients, 
who had not previously responded well to glucose alone, some lemaikably 
good recoveiies have been obtained at The Mayo Clinic, by adding ten to 
tw'enty Gm of sodium lactate to the glucose solution administered intra- 
venously If a cough with thick, tenacious sputum develops after opeiation 
and bronchial occlusion with atelectasis is feared, steam inhalations and 
liquefying expectoiants should immediately be used 

Our attention and mteiest were fiist centred upon this problem in 
September, 1932 In the sixteen months since that time, we have done sixtv 
gall-bladder operations on the First Siugical Service at the Methodist Hos- 
pital with four deaths, a moitahty of 6^5 per cent In 0111 first foity- 
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eight opeiations, we had two deaths, a moitahty of about 4 pei cent, while 
theie have been two additional deaths in 0111 last twelve cases 

These lesults may not be stiikmg, but we aie couAunced that a dehnite, 
well-planned routine is essential for the successful operative tieatment of 
patients sufteung fiom cholecystitis 

A detailed account of the deaths is added to invite ciiticisin 

Casp I — September 20, 1933, L A , a woman, aged sixty-seven, was sent in to 
the Medical Service at the Methodist Hospital b}'^ the surgeon who later operated upon 
her Seven years before, she had suffered from an apoplectic stroke and dizziness had 
persisted since that time For three weeks she had been ill with nausea, vomiting and 
dizziness Her blood-pressure was 230/130 on admission 

She remained on the medical ser\ ice nine days, during which time she was nauseated 
and vomited daib’ Her blood chemistry was normal No relief was obtained from 
medical treatment, so a cholec}'’stectom3' was requested and performed 

An adherent gall-bladder, containing a stone near the cystic duct, was removed On 
the following da}', the patient seemed stronger and on the second daj' after operation the 
pulse was regular and slow, the color was good and the abdomen was soft As evening 
approached, however, the pulse became very irregular, there was a general convulsion and 
the patient suddenly expired (October i, 1933 ) 

Known to be a desperate risk, the question here was one of mortality statistics versus 
an effort to lelieve an otherwise incurable case 

Case II — January 9, 1933, a woman, aged fifty-eight, was admitted to the Methodist 
Hospital She had been ill for twenty-four hours with severe epigastric pain On ad- 
mission, there was a distended abdomen, blue lips, distant heart sounds and an almost 
imperceptible pulse The diagnosis was acute cholecystitis or pancreatitis She was con- 
sidered an impossible operative risk Eleven days later, operation revealed a perforated 
gall-bladder full of stones, with an abscess outside and a swollen pancreas 
The abscess was packed with iodoform gauze and a tube inserted 
The post-operative course was quiet for about three weeks, except that great weak- 
ness and listlessness weie noted The patient seemed tired all the time Then a low- 
grade, irregular temperature appeared, and a secondarj' drainage operation was per- 
formed, re-opening the old wound, winch looked unhealthy Later vomiting commenced 
and gradual failure Death ensued on Februarj' 25, 1933 — thirty-six days after operation 
An autopsy showed a general peritonitis with pus in the pelvis and flanks The pylorus 
was adherent to the liver and the lesser peritoneal sac was filled with 50 cubic centi- 
metres of yellow pus Several small abscesses were present in the fat behind the pan- 
creas and right kidney 

Case III — February 23, 1933, M R , a woman, aged thirty-five, was admitted to 
the Methodist Hospital For five weeks she had suffered from repeated attacks of pain 
in the right upper quadrant, jaundice, chills and light colored stools Operation was 
performed six daj's later A thick-walled, white gall-bladder containing one stone was 
removed and the common duct, which was dilated, was drained by a T-tube 

There was a considerable quantity of sanguinopurulent discharge from the wound 
On the eleventh day, after operation, there was a profuse haemorrhage from the wound 
Transfusions were given as follows 1,000 cubic centimetres on the eleventh day, 900 
cubic centimetres on the sixteenth day, and 900 cubic centimetres on the nineteenth day 
On the twenty-eighth day, operation revealed a pelvic abscess and intestinal obstruction 
A colostomy was done Cultures from the wound showed B coli, non-haemolytic strep- 
tococci, Gram-negative extracellular diplococci There was gradual failure and death 
Apiil 22, 1933 — fifty-three daj's after operation 

Autops}' showed a subacute general peritonitis and pelvic and mesenteric abscesses 
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This patient, unlike the previous one, was not lethargic hut was a high-strung, ex- 
citable Spaniarcl 

Case IV — This is the onlj “cloublfur case from the standpoint of lack of drain- 
age Noiemher 27, 1933, A E B , a feinile, aged si\t\-onc >tars, entered the Methodist 
Hospital She had been ill for nearh a month with recurring epigastric pain and 
vomiting For forty-eight hours before idmission, the pain and \omiting had been 
more severe On admission, her temperature w.is loi 8°, pulse 96 and respirations 24 
The leucocytes w'ere 14,750 and the poly morphonuclears were 82 per cent 

Five hundred cubic centimetres of a 10 per cent solution of glucose w-ere gneii 
intravenously and three hours later a forty -fn e-mmute cholecystectomy without drain- 
age w'as performed A large, thick-w ailed gall-bladder was removed intact When 
opened, after the operation, it was found to contain miico-pus The area surrounding 
the gall-bladder show'cd no evidence of infection, but the Incr showed marked hepatitis 
Her temperature bee ime normal on tbc fifth dav after operation and remained so until 
the fourteenth day Coinalescence was smooth, but the patient seemed despondent and 
listless Primary union occurred m the wound, but the tissues seemed “flabby ” She 
was out of bed and sitting m a chair on the twelfth das I^ter she began to \omit, 
de\ eloped a tender mass below the li\er and a high temperature with chills 

A second operation reveded a few drops of pus beneath the li\er and many adhesions 
of the liver to the ps lorus, duodenum and colon 1 here was no definite collection of 
pus or bile Death ensued twenti-four hours later (December 15, 1933), on the sesen- 
teenth day after operation 

An autopss showed an area of necrosis ibosc the gall-bladder fossa buried m the 
liver substance There was also a peritonitis m the pelvis with thick patches of grayish 
fibrin evidently of some dav s’ duration There was no evidence of anv biharv leakage 
Drainage might (’) have saved this patient, but the two other deaths chronicled 
above, with similar findings at autopsy, were both “drained” cases 

All three patients had been ill a long time before operation, and were siifTering 
from poor nutrition 

Note the ages of three of the four patients who died — fifty-eight, 
si\ty-one and sixty-scvcn yeais Goldish and Gillespie have shown that the 
average age of the patients who died after opeiation was 103 years greater 
than that of those who lived 

There was one impressiv'c fact about Cases II, III and IV Each of them 
seemed, in an indefinable way, to lack the power of resisting infection 
Two were drained and one was not drained at the time of operation, yet 
the autopsy findings weie almost identical in all three — pelvic abscess 

Seveie liver damage was piesent in all The question arises, “Does the 
liver help to prev’^ent infection aside from its digestive and nutritional 
functions^” 

In this series of fifty-five cases, there were no deaths from pul- 
monary complications, nor were there any “liver deaths,” with high tempera- 
tuie, following operation 

The fallacy of statistics 111 a small senes such as this is well shown by 
the fact that we had only two deaths in our first forty-eight cases — about 
4 per cent — ^while there were two additional deaths in our next seven cases, 
making a total of four deaths m fifty-five cases, or about 7 3 per cent mor- 
tality 111 all 
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A sruin oi' 75 proven cases am in suRsinixc. or sursioei) ceimcae 

MANIl ESfAriONS A’l 1 HE TIMI OI OlMAIvriON 

Bv All rnuR S AY Touiioi r, j\I D 

OI Xi w 5 jii V, N 5 

luoM Till sunt i( \L SI initi OI im iimuhii siiiio mt sisvi iio<iitm s » t 

The typical syndrome of acute cholecystitis consisting of abdominal pain, 
tendeincss, mtisculai iigidit}, nausea and comiting, a palpable mass m the 
uppei abdomen, fevei, a lapid pulse rate and Icucocytosis, is so veil known 
as baldly to lequiie icpetition In a guen case, after a carjing pciiod of 
time, these clinical manifestations undeigo alteiation, and become either more 
maikcd oi else commence to subside If the foimei oceiiis, the assumption 
is that the indammatoiy pioccss is piogiessing Aftci a period of obserca- 
tion, the length of wdnch depends on the severity of the manifestations and 
the ludgincnt of the suigeon if the couise is one of progiession the patient 
is usually opeiated upon Ihc pathological lesion m the gall-bladder at opera- 
tion, undci such ciicumstances, is found as a lulc to he a sc\cre one Con- 
versely, if the clinical com sc is one of imjnoccment, the assumption is that 
the piocess is subsiding, and when clinical manifestations become absent, it 
’s assumed that the acute mflammatoiy leaction has subsided complctel} 

In oui expel lence these interpietations, although admittedly eoirect in the 
majoiity of instances, aic not inficcjuently cironeous After hacing pei- 
sonally encounteied seveial cases of aeute choleeystitis of severe giade in the 
piesence of subsiding and subsided clinical manifestations at the time of 
operation, the authoi became interested in the subject As a icsult, an investi- 
gation of the geneial surgical files of the Ivlt Smai Hospital was made, wnth 
the view'^ of detei mining the natuie and ficcjucncy of acute inflammatory 
changes that had peisisted m the gall-hladdei 

(1) After clinical manifestations of an acute attack had become minimal 

(2) Aftei clinical manifestations of an acute attack had disappeaied 

During the peiiod fiom 1929 to 193T inclusive, 429 operations for gall- 
bladder disease w^eie perfoimcd in the suigical w'aid services The clinical 
diagnoses at the time of admission (1 c acute subacute, 01 chionic chole- 
cystitis) were disregaicled and all cases wdnch, on pathological examination, 
had showm acute mflammatoiy changes m the gall-bladdei , w^eie review'ed 
Of these, any case that had had acute or w^cll-maiked clinical manifestations 
at the time of operation w^as eliminated fiom fuithei consideration Seventy- 
five cases with acute cholecystitis pi oven by micioscopical examination thus 
lemained, of which tw'^enty-thi ee had had only minimal clinical manifestations 
at the time of opeiation, wdiile fifty-twm had been entiiely fiee of clinical 
manifestations at a coriesponding time 

* Presented before the Surgical Section of the New York Academv of 'Mcdicim 
February 2, 1934 
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A discussion of these cases constitutes the l3asis of our communication 
The leadei is leminded that oui basis foi selection of material foi study was 
a pi oven diagnosis of acute cholecystitis m each instance Oui piesentation 
IS conceined, theiefoie with cases m which unusual clinical findings (i e , mild 
or absent manifestations) exist in the piesence of pi oven acute cholecystitis 
It does not deal with the subject of the general pathological findings in clinical 
cases of acute cholecystitis that hare subsiding or subsided manifestations 
This diffeientiation, as will be seen later, is of importance 

Each of the diagnoses to be enumerated had been made on microscopical 
examination, and not on gioss inspection at the time of operation In addi- 
tion, a gioss diagnosis at the time of operation had been made, in the event 
of such complications as a peif oration, fistula between the gall-bladder and a 
neighboring viscus, pencholecystitic abscess, etc , the presence of which could 
not have been readily determined m the laboratoiy after the specimen had 
been lemoved from the abdomen In studying the cases, it was found that 
gross Intel pretation of the pathological process m the gall-bladdei at the time 
of opeiation often had been incorrect, when compared with the later micro- 
scopical diagnosis, especiall}^ in the advanced cases For example, in several 
instances a gioss inteipietation of gangrenous inflammation proved on micro- 
scopical examination to have been meiely phlegmonous or haemorrhagic 
inflammation with destiuction of the mucosa It was because of such errors 
that we adopted the criterion of micioscopical diagnosis in selecting oui cases 

Group I — Cases of pi oven acute cholecystitis in the piesence of dm cal 
manifestations zvhich have become minimal 

The following case, although unusual, strikingly illustrates the above 
S} ndrome 

A male of was admitted to the medical service of the Mt Sinai Hospital 

with the following history Four 3 ears previousl}" he had had a one-week episode of 
attacks of right upper quadrant pain which occurred ten to fifteen minutes after meals 
Pam was aggravated b} the ingestion of fats or meat No associated S3"mptoms were 
present except belching after meals His physician diagnosed the ailment as due to 
a gastric ulcer, and prescribed a meat-free and fat-free diet which afforded considerable 
relief of pain Belching was relieved b} the ingestion of bicarbonate of soda He felt 
comparatively well on this regime for four years 

Three weeks before admission, he was seized with sudden, severe pain in the right 
subcostal region Pam radiated to the suprapubic region and was accompanied by much 
pyrosis and belching Induced vomiting caused some relief of pain, but complete relief 
was afforded onl} b}"- morphine There was no known fever or other associated symp- 
toms During the three weeks prior to admission he complained only of slight epigas- 
tric pain 

On admission, temperature was 100°, pulse 80 and respirations 20 The patient did 
not appear acutel}^ ill The onl} positive abdominal findings were a palpable liver and 
spleen There was no rigidity, tenderness or palpable mass present Blood count 
white blood-cells, 12,000, polymorphonuclears 81 per cent The admission diagnosis was 
“penetrating gastric ulcer or carcinoma ’’ He was observed for several days, during 
which time he complained onl}' of slight epigastric pain Temperature varied between 
100° and 1006° Pulse rate, 78 to 92 On the fifth da3’^ a barium meal was given and 
X-ra} films taken On the next day, wuthout w’arning he w^as seized with violent 
pain in the right upper quadrant Shorth" thereafter continuous vonuting began He 
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r-ipidlj ^\ent into a stale of collapse, the abdomen became tender, and board-like 
rigidity set in The temper itnrc rose to 104° and the pulse to 116 

At operation, a large amount of blood and piis w is noted in the peritoneal ca\it\, 
cspcciallj along the right side A large perforated, ncciotie gall-bladder filled asith 
stones was found Cholccj stostomj , with drain ige of Morrison's pouch, was rapidl> 
performed The patient did well for two uid a half weeks and then dcsclopcd chills 
and septic temperature lie died on the twentieth post-operatne d i\ Pus from the 
gall-bladder W'as reported to contain B loli ind '^ti cpiocorcus atthcwohltcus 

At post-mortem examination the essential cause of death was found to be fibrino- 
purulent pelvic peritonitis 

In the above case, although the clinical manifestations wcic minimal after 
the subsidence of an acute episode, an inflammatory lesion of the gall-bladder 
not only w'as present but apparentl}' slowly progiesscd o\er a period of weeks, 
until the viscus became almost totally necrotic and ruptured into the free 
peiitoneal cavity It was not until sudden .md extensive ])entoneal invasion 
had occurred that the patient developed alaiming manifestations 

The existence of acute inflammator\ changes m the gall-bladder associated 
w'lth clinical manifestations wdiich have subsided to such a degree that they 
are slight or minimal at the time of operation, has been reported by several 
authors, including Ment/ei,^ Zinninger,- and li F Graham In our series 
theie w'ere tw'enty-thi ec such cases (Table I) 'Ihey may be divided into 
tw'o sub-groups, as follow's 

(A) Those show'ing “acute cholecystitis’’ (unqualified), four cases, or 
174 per cent 

(B) Those showing more severe acute lesions ranging from acute diffuse 
inflammation to empyema, gangrene, and perfoiation, nineteen cases, or 826 
per cent 

1 ABi r I 

Pa'hological Diagnoses tn 2j Cases of Proem Acute Cliolecyslitts in the Presence of Minimal 
Clinical Manifestations at the Time of Operation {Croup I ) 


Pathological Diagnosis 

Number of Cases 

Sub-group A 


Acute inflammation 

4 cases 17 4% 

Sub-group B 


Acute inflammation with empyema 

2 cases 

Acute inflammation with perforation 

1 case 

Acute inflammation with pericholecystitic abscess 

I case 

Acute inflammation with per ‘'oration and pericholecystitic abscess 

I case 

Hasmorrhagic inflammation with empj'cma and pericholecystitic abscess 

I case 

Phlegmonous inflammation 

I case 

Phlegmonous inflammation w'lth empyema 

I case 

Suppurative inflammation with empyema 

I case 

Gangrenous inflammation 

4 cases 

Gangrenous inflammation wath empyema 

3 cases 

Gangrenous inflammation with empyema and pericholecystitic abscess 

I case 

Gangrenous inflammation with empyema and perforation 

Gangrenous inflammation with perforation, pericholecystitic abscess and 

I case 

cholecysto-gastric fistula 

I case 


19 cases, 82 6% 
Total number of cases — 23 
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Examination of Table II reveals the fact that in all of the cases of Group I 
at the time of operation the temperature was low, ranging from 98 6 ° to 100°, 
except in one instance, in which it was 100 4° The pulse rates varied from 
72 to 88 in all but five cases In these five cases, one was 92, one was 96 and 
three were 100 


Table II 

Temperature^ pulse rate and residual mamjestations in 2j cases of proven acute cholecystitis 
in the presence of minimal clinical manifestations at the time of operation {Group I ) 

pathological DlaRnosla Temp . Pulse Besldual Manifestations 


3ub~Group A 


1 . 

Acute 

Inflammation 

100 

88 

Some rigidity and tender- 
ness In R.U. Q. 

_2*_ 

' fl 

n 

98.6 

78 

Slight R.U.Q. tenderness. 

3. 

1 

I 

n 

98.6 

■1 

Slight R.U. Q. painj 

Slight Icterus. 

4. 

1 ” 

It 

98.6 

1 

84 1 

Sll^t R.U.Q. tenderness, 
small non-tender mass. 


Sub-Group B 




MUM 

64 

Slight R.U.Q. pain. 



99.0 

80 

Sllf^t R.U.Q. tenderness. 

7. 

" " " perforation 

99 

88 


8, 

" " " parlcholecysti- 

tic abscess 

98.6 

76 

Slight pain and R.U.Q. 
tenderness. 

9. 

" " " perforation, and 

pel Icholecystitic 
abscess 

98.6 

88 

Slight R.U.Q. rigidity; 
Slight icterus. 

10 

Hemorrhagic " " empyema and peri- 

choleoystitlo abscess 

99.8 

84 

Moderate abdominal ten- 
derness. Palpable mass. 

11. 

Phlegmonous Inflammation 

99. 

WBSM 


12. 


CisiBsHi 

HsttH 

ttxigii’D K.u#y tenaerness* 

13. 



■im 

noa--cende3rmass deep in 

14. 

Gangrenous " 

99.4 

76 

Tenderness In R.U.Q. 

Slight Icterus. 

J15, 

n ti 

100 

“56 

None 

16. 

n rr— ^ 



Small non- tender R.U.Q. 
mass. Slight Icterus. 

-15^ 

n ti 

100 

100 

None 

18. 

" with empyema 

19 

am 

Slight icterus. Tender- 
ness In R.U.Q. 

oad 

ti n II ■ M 

100.4 

100 

Moderate R.IJ.Q. pain. 

20. 


TOO 



21. 

" " rr--- ■ rr ^hd ! 

pericholecys title 
abscess 

99.8 

96 

Non- tender mass in R.U.Q. 

22. 

" " with ea^iyema and 

perforation 

100 

84 


tonoal cavity. Then col- 

lapse. Pain, tendeme s s , 
rigidity in R.U.Q. Vomit- 
ing and fever. 

23. 

" " with perforation, 

perlcholeoystitic abscess, and 
cholecysto-gastrlc fistula 

100 

92 

Mild R.U.Q. pain, Small 
hard, irregular, tender 
mass. 


In none of the cases weie the manifestations of acute cholecystitis maiked 
at the time of operation Slight tenderness and iigidity in the right upper 
quadrant, slight pain, slight icterus and an occasional non-tender or slightl}'' 
tender mass of variable size, were the usual signs and symptoms present, and 
it IS to be noted that not moie than any two of these existed simultaneously 
111 the same patient Acute clinical manifestations had been replaced by those 
of minimal severity for from one to twenty-five days prior to the time of 
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operation The pre-opeiative diagnoses included such terms as chronic, sub- 
siding acute, subsided acute and subacute cholecystitis, thus demonstrating 
the clinical impressions made on the various observers at the time of 
operation 

Table III lists the number of daj's that the minimal clinical manifestations 
had existed prior to the time of operation and the pathological findings in 
each case 

Table III 

Number of Days of Mtmmal Chmeal Mamfeslations Bctiucen Subsidence of Acute Attack and 
Ttme of Operation {Group I) Pathological Findings in 2? Cases 
I day 2-4dais 5-7 days 8-21 days 21-25 days 

Sub-group A 

Acute I Acute i Acute i 0 Acute i 

Sub-group B 

Gangrenous Acute with per- Acute with per- 
with empyema 3 foration i foration and 

pencholecysti- 
tic abscess i 

Phlegmonous i Gangrenous 2 Gangrenous i 


Acute w'lth em- Phlegmonous 
pjema 2 withempj'ema i 

Gangrenous Gangrenous 
withempvema with empyema i 

and perichole- 
cystitic ab- 
scess I 

Ha3morrhagic Gangrenous 
w'lth empyema wuth perfora- 

and perichole- tion, perichole- 

cystitic ab- cystitic ab- 
scess I scess, and cho- 

lecysto-gastric 
fistula I 

Suppuratl^ e 
w ith empyema 1 

5 9 60 3 

Total number of cases — 23 

Group II — In addition to the gioup of cases desciibed above, tJieic is an 
equally inipoitant and peiliaps even less lecognized gioup in wliicli acute 
inflamniatoi y lesions of the gall-bladdei exist even aftei the clinical mani- 
festations have subsided completely 

As an example, the following illustratn'e case is briefly piesented 

A. female of fiftj-seien with a historj of haiing had a single attack of acute chole- 
cistitis ten >ears preiioush was admitted to the kit Sinai Hospital because of cramp- 
like pain m the right upper quadrant, which radiated to the left shoulder, of fort^ -eight 
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hours duration For fortj -eight hours the bowels had not moved During the first 
thirt3-six hours there had been repeated vomiting 

On admission, temperature was loi 4°, pulse rate 104 and respirations 22 The 
positive abdominal findings were a palpable Iner and a tender, rounded right upper 
quadrant mass about three inches m diameter The overljing abdominal wall was rigid, 
and the abdomen slighth distended Blood count w'hite blood-cells, 12,000, poljmor- 
phonuclears, 75 per cent A diagnosis of acute cholecj stitis w'as made Under con- 
servatne treatment all manifestations graduallj-^ subsided, and finallj' disappeared at 
the end of seven da3S 

The patient w^as then kept under observation for an additional period of nine da3"s 
m order to insure complete subsidence of the mflammator3 process before operation 
Diiring these nine da3s she was up and about, had normal temperature and w'as entireb-^ 
free of S3mptoms 

At operation, a tense, acuteh inflamed gall-bladder measuring 5 inches b3 3 inches 
was found co\ered w’lth inflamed adherent omentum The lumen contained purulent 
bile and tw'o large stones Several small abscesses were seen m the wall of the viscus 
Cholcc3 stectom3 w'lth drainage was performed Convalescence w'as uneventful 

Pathological Repot I — Chronic and acute suppurative cholec3’'Stitis 

In the above case the patient tvas entirely symptom-free for a period of 
nine dats before operation, and pulse and temperature tvere normal Never- 
theless, at opeiation, acute suppurative cholecystitis 3vas found 

In our series, there tveie fifty-two cases of proven acute cholecystitis in 
which complete subsidence of clinical manifestations had occurred prior to 
the time of operation (Table IV ) The larger number of cases in the group 
wnth absent clinical manifestations as compared wnth the group with minimal 
manifestations (i e , fifty-twm as compared wnth tw^enty-three) reflected the 
general tendency of most of the operators to aw^ait wdiat they believed to have 
been complete subsidence of the inflammatory process 

The cases can be divided into twm sub-groups, as follow^s 

(A) Those showing “acute cholecystitis” (unqualified), tw^enty-nine cases, 
or 55 plus per cent 

(B) Those showing more severe acute lesions ranging from acute dififuse 
inflammation to empj^ema, gangrene, and perforation, tw’’enty-three cases, or 
44 plus per cent 


Table IV 

Pathological Diagnoses in 52 Cases of Prooen Acute Cholecystitis in Which Complete Sub- 


stdence of Clinical Manifestations Had Occurred Prior to the Time oj Operation {Group II ) 

Pathological Diagnosis 

Number of Cases 

Siib-group A 

Acute inflammation 

29 cases, 55-f-% 

Sub-group B 

Acute diffuse inflammation 

2 cases 

Aeute inflammation with acute pericholecystitis 

2 cases 

Acute inflammation with empyema 

2 cases 

Acute inflammation w’lth emp3'^ema and perforation 

I case 

Acute inflammation with mural abscess 

3 cases 

Haimorrhagic inflammation 

4 cases 


905 



ARTHUR S W TOUROFF 


Table IV Contmuzd 


Ulcerative inflammation 2 cases 

Ulcerative inflammation with empyema i case 

Phlegmonous inflammation with empyema 1 case 

Suppurative inflammation with perforation i case 

Suppurative inflammation with pencholecystitic abscess i case 

Suppurative inflammation with mural abscess i case 

Suppurative and hasmorrhagic inflammation i case 

Gangrenous inflammation i case 


23 cases, 44+% 

Total number of cases — 52 

In none of the cases of Gioup II were theie manifestations, at the time 
of operation, which are usually associated with acute cholecystitis, such as 
severe pain, tenderness, rigidity, vomiting, palpable mass or jaundice While 
on many of the charts, there weie no notes concerning the physical findings 
immediately preceding operation, it was found that in these the nurse’s charts 
stated that the patients had no subjective complaints In other words, all 
patients were free of symptoms referable to their disease, while in addition 
m many of the cases the physical examinations performed immediately prior 
to operation were essentially negative Our later discussion will deal with 
sub-group A of Group I and sub-group A of Group II as one unit, and with 
sub-group B of Group I and sub-group B of Group II as a second unit Any 
error which may therefore have occuired m the classification of a border-line 
case IS minimized 

Examination of Table V reveals the fact that m forty-three of the fifty- 
two cases, the temperature was 99° or less In four it was 99 4°, in three 
it was 99 6°, and in two it was 99 8° In forty-three cases, the pulse rates 
were 84 or less In four they were 86, m four they were 88, and m one 
it was 90 


Table V 

Temperature and Pulse Rate m 52 Cases of Proven Acute Cholecystitis in Which Complete 
Subsidence of Clinical Manifestations Had Occurred Prior to the Time of Operation {Group 

II) 

No of 


Pathological Diagnosis 

Sub-group A 

Cases 

Temp 

Pulse 

Acute inflammation 


25 

98 6-99° 

23 cases 72-80 



2 

99 4 

3 cases 84 



I 

99 6 

2 cases 88 



I 

99 8 

I case 90 



29 




Sub-group B 




Acute diffuse 


2 

98 6 

64 




98 6 

80 

Acute with acute pericholecystitis 


2 

98 6 

72 




98 6 

84 
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Table V Continued 


Acute with empyema 

2 

98 

80 



98 6 

76 

Acute with empyema and perforation 

I 

98 6 

88 

Acute with mural abscess 

3 

98 6 

86 



98 6 

76 



99 0 

80 

Hasmorrhagic 

4 

98 6 

80 



99 6 

84 



99 4 

78 



99 6 

86 

Ulcerative 

2 

99 4 

86 



99 8 

84 

Ulcerative with empyema 

I 

98 6 

86 

Phlegmonous with empyema 

I 

98 6 

70 

Suppurative with perforation 

I 

99 

88 

Suppurative with pericholecystitic abscess 

I 

98 6 

80 

Suppurative with mural abscess 

I 

98 6 

80 

Suppurative and hEemorrhagic 

I 

99 4 

80 

Gangrenous 

I 

99 

84 


23 

Total number of cases — 52 

The acute manifestations had been absent for periods of fioni one to 
thirty-five days before operation Table VI lists the number of days after the 
subsidence of acute manifestations that operation was performed, and the 
pathological findings in each case In one case the patient had been free of 
acute manifestations since the last attack, three years previously She was 
operated upon because of chronic digestive symptoms, after an X-ray of the 
gall-bladder had revealed the presence of stones The pre-operative diagnoses 
included such terms as subsided acute, subsiding acute, and chronic 
cholecystitis 

General Discussion — It is to be noted that 44 plus per cent of the cases 
in Group II (absent manifestation group) showed advanced lesions on micro- 
scopical examination as compared with 82 6 per cent of the cases in Group I 
(minimal manifestation group) (See Tables I and IV ) These figures are 
in keeping with the general concept that the more marked the clinical mani- 
festations, the more apt are advanced lesions to be present at the time of 
operation Examination of Tables III and VI reveals that the pathological 
findings in identical time-groups vary considerably, and that the nature of 
the residual manifestations (whether mild or absent) gives no clue as to the 
severity of the lesion found m any given case at operation 

A study of the hospital charts of the twentj'^-three cases in Group I 
(minimal manifestation group) led to the classification of twelve as mild or 
model ately seveie, while eleven could be classified as very severe at the 
height of the attack Of the fifty-two cases in Group II (absent manifesta- 
tion group), sixteen were classified as mild and thirty-six as severe at the 
height of the attack It was noted that the lesions found on microscopical 
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examination vaiied gieatly and bore no consistent relationship to the severit}' 
of the clinical manifestations at the height of the attack In other woids, 
patients in whom the attack at its height could he classified as mild or mod- 
el ately severe showed lesions ranging fiom acute inflammation (unqualified) 
to gangiene with perforation, while patients in whom the attack could he 
classified as veiy seveie showed the same variations in the extent and severity 
of then lesions 

Consideiation is now given the four cases with minimal manifestations 
and the twenty-nine cases with absent manifestations at the time of operation, 
that showed “acute inflammation” (unqualified) The foimer are of no 
unusual significance, and the minimal clinical manifestations at the time of 
operation are entiiely compatible with the opeiative findings These are the 
cases which one would pioperly classify as subsiding If not actually sub- 
siding at the time of operation they aie assuredly capable of subsiding, since 
the pathological changes aie not advanced , The remaining twenty-nine cases 
aie of inteiest because the}^ demonstrate that acute changes may exist in the 
gall-bladdei of a patient who at the time of operation is free of subjective 
complaints and clinical manifestations Since the manifestations were moie 
severe at some previous time, it is fan to assume that in these cases the 
inflammatoi)^ lesions in all probability were also subsiding Consideiing for 
a moment the entiie thiity-thiee cases it is to be noted that the pathological 
lesions found m the absent-manifestation and subsiding-manifestation groups 
were identical, t e , “acute inflammation” (unqualified) Why some of the 
patients should exhibit minimal manifestations and others be free of mani- 
festations in the presence of identical pathological lesions cannot be answered 
Why this general gioup should have absent or minimal manifestations, as 
compaied with the usual variety which exhibits seveie manifestations in the 
presence of identical pathological findings, is also inexplicable 

Theie are now to be considered the nineteen cases with minimal mani- 
festations and the twenty-three cases with absent manifestations at the time 
of operation that showed severe pathological changes, ie, h^emonhagic, 
phlegmonous, suppurative, and gangienous inflammation, empyema, perfora- 
tion and pencholecystitic abscess The formei (nineteen cases) are of con- 
siderable interest since they demonstrate that advanced inflammator}'^ lesions 
may and do exist m the piesence of manifestations that became minimal pnoi 
to the time of opeiation, after being maiked at the height of an attack The 
remaining twenty-three cases are outstanding, in so fai as the operative and 
pathological findings paralleled those of the afoiementioned nineteen, while 
the clinical manifestations were not only less, but absent Both of the groups 
le-emphasize the fact that theie are exceptions to the lule that the severity 
of the clinical manifestations is an indication of the severity of the patho- 
logical piocess In othci zvoids advanced giades of inflaininafion may c\ml 
VI the complete ahzcncc of clinical sigm and symptoms at the time of opeia- 
tion, 01 the piesence of minimal clinical sigiiz and symptoms at the tunc 
of opeiation 
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It IS impossible to state with certainty whether the piocess in any given 
case of these forty-two was subsiding or progiessive at the tune of operation 
Whether or not subsidence would have occuired likewise cannot be stated, as 
operation ended the opportunity for further observation In spite of the 
marked pathological changes piesent, however, one may assume that most of 
the cases were at least capable of subsiding 

In eleven of the forty-two cases, the diagnosis of “gangrenous chole- 
cystitis” was made on pathological examination In each of the cases, the 
gangienous piocess had diffusely involved the gall-bladder wall When gross 
gangiene supervenes, the pathological process may be considered to be irre- 
versible and to definitely preclude the possibility of subsidence Progression 
of the process m the eleven cases was therefore the only possibility An 
anatysis of our figuies shows that of the cases with advanced lesions, gan- 
grenous cholecystitis was reported in ten (526 pei cent) of the group of 
nineteen that had minimal manifestations, as compared with only one (4 3 
per cent ) of the group of twenty-three that had absent manifestations 

In addition foui cases without gangiene, of the forty-two showing 
advanced lesions, weie associated with pericholecystitic abscesses of large size 
Three occuried in the minimal-manifestation gioup and one m the absent- 
manifestation group These laige peiicholecystitic abscesses often do not 
absorb, especially if stones are present Instead they become walled-off by 
dense organized exudate and may persist foi long periods of time, unless free 
drainage occuis thiough the establishment of a communication back into the 
gall-bladder in the presence of a patent cystic duct Diainage may also occa- 
sionally occui as the lesult of perfoiation into an adjacent hollow viscus such 
as the duodenum, stomach, 01 occasionally the colon Small pericholecystitic 
abscesses may of course absorb spontaneously, as do abscesses of small size 
elsewhere An abscess of fair size theiefore constitutes a lesion which is 
usually persistent and at the same time locally active, lathei than one which 
IS subsiding These lesions at some later tune may occasional!)' disappear as 
the result of spontaneous drainage as described above, or may become pro- 
giessive if a flare-up of the low-grade infection occuis 

Zinningei- states that “when empyema of the gall-bladder once develops 
it IS unlikely to subside spontaneously, and may pi ogress to gangiene and 
rupture of the wall ” Although this statement may be true, we have pui- 
posely ref lamed from classifying as piogiessive, nine cases in this series that 
had empyema without actual gangiene of the gall-bladdei wall In shoit, 
regardless of the potentiality of a case to become piogiessive we have pur- 
posefully designated as progiessive lesions only those that were actually 
irreversible at the time of operation We therefoie have consideied only the 
eleven cases with gangiene and the foui cases with good-si/ed peiichole- 
cystitic abscesses to have had non-subsiclmg lesions A study of these fifteen 
cases reveals that thiiteen had minimal clinical manifestations, while only 
two had absent manifestations The thiiteen cases constitute 684 per cent 
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of the formei gioup, while the two cases constitute only 8 7 per cent of the 
latter group 

The fifteen cases repiesent, also, 20 pei cent of the entire group of 
seventy-five under consideiation It is to be 1 e-emphasized that this state- 
ment does not mean that 20 pei cent of all cases of appaiently subsiding 
or subsided acute cholecystitis have progressive lesions It means that of a 
series of seventy-five cases of proven acnie cholecystitis m the piesence of 
minimal 01 absent clinical mamfcstations, 20 per cent , had progressive lesions, 
while the remaining- 80 per cent had lesions that were subsiding 01 were 
considered capable of subsidence 


SUMMARY 

(1) Four hundred twenty-nine operated cases of cholecystitis were 
reviewed Of these, a special gioup of seventy-five with acute cholecystitis 
proven by pathological examination, that weie found to have had minimal 
or absent clinical manifestations at the time of opeiation, were studied 

(2) Of twenty-three cases that had minimal clinical manifestations at the 
time of operation 

(a) 174 per cent showed “acute cholecystitis” on pathological examina- 
tion, and 

(b) 826 per cent showed moie advanced acute lesions 

(3) Of fifty-two cases without clinical manifestations at the time of 
operation 

(a) 55 plus per cent showed “acute cholecystitis” on pathological exam- 
ination, and 

(b) 44 plus per cent showed more advanced acute lesions 

(4) Clinical manifestations were minimal or absent for from one to 
thirty-five days prior to the time of operation In one case the patient was 
free of acute symptoms for three years preceding operation 

(5) The percentage of advanced pathological lesions was 826 in the 
group that had minimal clinical manifestations at the time of operation, as 
compared with 44 plus in the group with absent manifestations at the time 
of operation 

(6) The percentage of progressive pathological lesions was 684 in the 
group that had minimal clinical manifestations at the time of operation, as 
compared with 8 7 in the group with absent manifestations at the time 
of operation 

(7) In any given case, the severity of the attack bore no consistent rela- 
tionship to the severity of the lesion found in the gall-bladder at opeiation 

(8) In any given case, the duration and nature of the residual manifesta- 
tions, if any, bore no consistent relationship to the severity of the lesion found 
m the gall-bladder at operation 

(9) Twenty per cent of the cases in the entire series were considered to 
have progressive lesions, while 80 per cent w'^ere apparently either going on 
to subsidence or w'^ere considered capable of subsidence 
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On the basis of this study, ceitain conclusions are waii anted in legard to 
the clinical management and indications foi operation in cases of acute chole- 
cystitis 111 zvliich the clinical mam j citations have subsided oi aie subsiding 
We may m geneial conclude tliat if the signs and symptoms aie subsiding 
uninterruptedly, fanly promiitl}^ and completely, theie is no indication for 
HI gent surgical mteivention On the othei hand, because of the possibility 
(even though slight) of the existence of an advanced lesion, we feel that these 
patients should be operated upon within a short peiiod of time after sub- 
sidence has occuned Since nothing is to be gamed by delay and m some 
cases much may be lost if perchance a progressive lesion is present, it has 
lieen the practice of the memheis of this service to operate within seveial 
days of subsidence, if m geneial no contra-indications to suigical therapy exist 

On the othei hand, once subsidence has begun, if clinical manifestations 
persist even though they be slight, we feel that fairly pi ompt operation is indi- 
cated Muscular rigidity, spontaneous pain, tenderness, a palpable mass, and 
fevei if recrudescent or persistent even though not maiked, are considered to 
he of gieat significance Fuithermoie, the presence of an nregulai tender 
mass even of small sue strongly suggests the possibility of a pei icholecystitic 
aliscess White Ijlood-cell and diffeiential counts when high are confirma- 
toiy, but when only slightly elevated or normal do not militate against the 
diagnosis of a progiessive lesion After the first phase of infection has 
subsided and clinical manifestations have become slight or absent, blood counts 
often are apt to be unreliable as mdicatois of the seventy and extent of the 
inflammatory lesion piesent We therefore piefei to place our reliance in the 
later phases of infection on clinical signs and symptoms in deciding on indi- 
cations for suigical mteivention 

Since adopting the plan of treatment clesciibed above, we have on not a 
few occasions encounteied advanced and progiessive lesions m the piesence 
of subsiding and subsided clinical manifestations Although our series is 
comparatively small at present, the results thus fai obtained have warranted 
the continuation of treatment along the lines we have outlined 

CONCLUSIONS 

(1) Acute inflammatoiy changes may exist in the gall-bladder of a patient 
with minimal or absent clinical manifestations at the time of opeiation 

(2) The pathological changes range from simple acute inflammation to 
haemorrhagic, phlegmonous, suppuiative, and gangrenous inflammation, 
empyema, perforation and pencholecystitic abscess 

(3) In general, the patients with minimal manifestations at the time of 
operation show a considerably higher percentage of advanced and progressive 
lesions than the patients with absent manifestations at the time of operation 

(4) Eighty per cent of the lesions in a selected series of seventy-five 
cases were considered to be subsiding or capable of subsidence The remain- 
ing 20 per cent were considered to be progressive in nature 
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(5) In any given case, it is impossible to deteimine the exact natuie and 
extent of the inflammatory lesion before operation 

(6) In cases of acute cholecystitis, if subsidence once begun does not 
proceed uninterruptedly, fanly promptly, and completely, early operation 
IS indicated 

(7) In cases of acute cholecystitis with subsided clinical manifestations, 
opeiation, eaily lather than late m the “interval,” is indicated 

Tlie author is indebted to Drs Edwin Beer, A A Berg and Richard Lewisohn for 
permission to avail himself of material from their Surgical Services 
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PERFORATION OF THE GALL-BLADDER ^ 

E L Eliason, M D , and Chables W McLaughlin, M D 

OF Philadelphia, Pa 

Perforation of the gall-bladdei is considered in surgical text-liooks 
to be a rather rare complication of biliary disease That acutely inflamed 
gall-bladdei s do not perforate more frequently has been attributed to the 
excellent blood supply of the viscus, its tough fibromuscular coat and the 
action of the bile m reducing the virulence of the pathogenic organisms 
m the gall-bladder On Surgical Service C of the Hospital of the University 
of Pennsylvania this complication has been encountered nine times in the 
past eleven years m 490 consecutive biliary admissions The occurrence of 
this series of peifoiations led to a review of the subject and an analysis 
of our cases 

Karullon,^ in a series of 6,114 consecutive autopsies, found gall-stones 
present m 572, three of these cases having succumbed to a perforation of 
the gall-bladder 

The following table shows the incidence of perforation of the gall-bladder 
in several large series of biliary cases reported by various authors (Table I ) 

From the accompanying table it is evident that perforation of the gall- 
bladder occuis in from i to 3 per cent of all cases of biliary disease The 
incidence of this complication has not been generally appreciated 111 the 
past and warrants more careful consideration by all surgeons 

Table I 


hictdence— Perforation of the Gall-Bladder 

Perforated Operation 


Author 

Cases 

Gall-Bladder 

Calculi 

ectomy 

ostomy 

Mortality 

Gosset 

— 

III 

33% 

— 

— - 

52% 

Georg 

— 

348 

— 

— 

— 

42% 

Fifield 

1 ,066 

27 (2 5%) 

26 (96%) 

5 

22 

44% 

Fisher and Mensung 

300 

4 (I 3%) 

— 

— 

— 

— 

McWilliams 

3,180 

29 ( 9%) 

— 

— 

— 

— 

Alexander 

1 ,000 

20 (2 0%) 

12 (60%) 

6 

14 

33% 

Mitchell 

1,270 

16 (i 2%) 

II (69%) 

10 

5 

43% 

Ehason and McLaugh- 
lin 

500 

9 (i 8%) 

8 (89%) 

I 

8 

11% 


Although calculous cholecystitis is encountered in the female patient 
many times more frequently than m the male, perforation of the gall-bladder 
occurs m a higher relative proportion of male cases In our series of nine 
cases, 44 per cent were males 

* Read before the joint meeting of the New York Surgical Society and the PliiH- 
delphia Academ> of Surgerj, Philadelphia, Februarj 14, 1934 
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Peiforation of the gall-bladder has been reported in patients ranging 
in age from early youth to eighty years Power and Johnston^ repoited 
the case of a child two and a half years of age with a perforated empyema 
of the gall-bladder secondary to an ascaris lumbncoides infection of the 
biliaiy tract Most of the repoited cases occurred m patients between 
fifty and sixty-five, the average of our group being 57 3 years 

In the majority of cases of perforated gall-bladder disease a definite 
history of previous attacks of cholecystitis may be elicited Years ago 
Grant® called attention to the importance of long-standing biliary disease 
as a predisposing factor in perfoiation of the gall-bladder Alexander® 
elicited a definite history of gall-stone colic m fifteen of his sixteen cases 
and Georg’* repoited similar findings in twelve of his twenty cases Gosset, 
cf of ® found a history of gall-stone disease in 33 pei cent of their collected 
series of iii cases In our senes of nine cases, all but one had a history 
of previous acute attacks of cholecystitis varying m number from one to 
eight A review of these cases revealed a history of biliary disease extend- 
ing back from eighteen months to fifteen years, the average being six yeais 
before admission with a perforation In four cases there was a history of 
jaundice with previous acute attacks 

Six of our nine cases were admitted directly to the surgical service 
with provisional diagnoses of acute surgical abdomens The shortest dura- 
tion of the present illness on admission was four days, the longest was 
ten months With the exception of this one case 111 which the history 
went back for a period of months the average duration of the present ill- 
ness was twenty days 

Severe right upper quadrant pain was the predominant symptom in five 
cases In two of these, agonizing pain was also present in the epigastrium 
In one case the pain was not relieved by 2^ grains of morphine in an 
eighteen-hour period Thiee cases complained of only model ate right upper 
quadrant pain on admission, while one had no pain There was radiation 
of the pain to the right scapula in three cases Persistent nausea and vom- 
iting were prominent features m six of the nine patients while the remaining 
three gave a history of gaseous distention and anorexia 

Table II 


Symptomatology — Perforation of th‘’ Gall-Bladder 


Cabc 

Previous 

History 

Duration 

P I 

Pam 

Radiation 
of Pain 

Nausea 

Vomiting 

Chills 

Icterus 

I 

5 yrs 

42 da 

sev 

no 

+ 

yes 

— 

2 

I mo 

30 da 

no 

no 

+ 

no 

— 

3 

25 yrs 

4 da 

mod 

no 

0 

no 

-1- 

4 

18 mo 

8 da 

sev 

yes 

-i- 

no 

+ 

5 

15 yrs 

4 da 

sev 

no 

+ 

no 

— 

6 

5 yrs 

30 da 

mod 

no 

+ 

no 

+ 

7 

8 yrs 

10 mo 

mod 

no 

+ 

yes 

-h 

8 

9 yrs 

8 wks 

sev 

yes 

+ 

no 

+ 

9 

5 yrs 

8 wks 

mod 

no 

+ 

no 

0 
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It IS evident that very severe right upper quadrant pain with or without 
shoulder radiation, accompanied by persistent nausea and vomiting which 
does not promptly respond to palliative therapy should lead one to suspect 
acute disease (calculus) of the gall-bladder 

The essential physical findings m this series of cases are listed in 
Table III 


Table III 


Physical Findings — Perforation of the Gall-Bladder 


Case 

Local Tenderness 

Palpable Mass 

Temperature 

Pulse 

; W B C 

I 

4- 

4- 

lOI 

1 10 

I I , 700 

2 

-t- 

4- 

99 

100 

10,200 

3 

+ 

- 

98 

70 

6,400 

4 

+ 

- 

lOI 

120 

21 ,000 

5 

4- 

- 

102 

no 

12,500 

6 

4- 

4- 

101 

120 

18,000 

7 

4- 

4- 

98 

88 

9,000 

8 

4- 

4- 

98 

100 

5.600 

9 

4- 

4- 

99 

no 


On admission a 

definite palpable 

mass was found in 

SIX 1 

cases, while 

two 

of the remaining cases were so 

exquisitely tender 

that 

satisfactory 


palpation of the abdomen could not be cairied out None of the patients 
had the diffuse abdominal tenderness and iigidity commonly associated 
with a widespreadmg or geneiahzed peritonitis 

Rontgenological studies were carried out in five patients Two were 
subjected to a gastro-mtestinal series because of persistent \omiting In 
one of these cases visible peristalsis had been obseived on clinical examina- 
tion In both cases an X-ray diagnosis of pyloric obstruction was made, 
being attributed in one to gastiic carcinoma Although the same diagnosis 
was considered m the second case, the rontgenologist suggested a diagnosis 
of empyema of the gall-bladder with secondary gastric retention as a pos- 
sibility Graham-Cole tests were cained out in thiee cases, the gall-bladder 
failing to visualize in each instance In two of« these cases X-ray of the 
chest disclosed the presence of a fixed right diaphragm with haziness at 
the base of the right lung This was interpreted as being due to fluid m 
the pleural cavity secondary to the subdiaphragmatic lesion 

A coriect pre-operative diagnosis of a perforated gall-bladder is quite 
unusual as shown by a review of tbe lepoited cases m the literature In 
those cases in which there is a widespread soiling of the peritoneum without 
localization of the lesion, diagnoses of perforated ulcer, ruptured appendix, 
and diffuse peritonitis of undetei mined ongm have been frequently made 
In cases which leinain localized, acute gall-bladdei disease, empyema of the 
gall-bladder, pyloric obstruction, intestinal obstruction, and abdominal tumor 
of unknown ongm are the most commonly listed diagnoses Mitchelff 
repoits that before operation the correct diagnosis was made in but one of 
his series of sixteen cases Georg’^ states that none of his twenty cases 
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were coriectly diagnosed before opeiation although the gall-hladder was 
consideied to be the diseased organ in ten In our series of nine cases the 
pre-operative diagnoses weie acute perforated cholecystitis, one, acute cal- 
culous cholecystitis, seven, pyloric obstiuction, one Associated pie-opera- 
tive diagnoses weie acute pancreatitis, one, stone in the common duct, two, 
and empyema of the gall-bladder, four 

A coirect pre-operative diagnosis of peifoiation of the gall-bladder is 
not often made because such a diagnosis is seldom considered as one of 
the possibilities As mentioned above, the teaching for so many years has 
lieen to the effect that acute gall-bladder disease rarely undergoes perfoia- 
tion, that one is apt to omit this possibility m making a differential diagnosis 
The essential operative findings in oui senes of cases are listed m Table 
IV 

Table IV 


Operative Findings — Perforation of the Gatl-Bladder 



Localized 


vStones 

Culture 

Operation 


Case 

Abscess 

Cystic 

Extra Cystic 

Pus 

eetomy 

ostomy 
Drainage of 
Abscess 

Result 

I 

yes 

yes 

yes 

strep 

— 

yes 

good 

2 

yes 

yes 

yes 

sterile 

— 

yes 

good 

3 

yes 

yes 

yes 

no pus 

yes 

— 

good 

4 

yes 

yes 

no 

sterile 

— 

yes 

good 

5 

yes 

yes 

yes 

B a lacti 

— 

yes 

good 

6 

yes 

yes 

yes 

B a lacti 

— 

yes 

good 

7 

none 

no 

yes 

no pus 

— 

yes 

good 

8 

yes 

yes 

no 

sterile 

— 

yes 

died 

9 

yes 

no 

no 

staph colon 

— 

yes 

good 


In seven of our nine cases a localized abscess was present at operation, 
secondary to a perforated gall-bladder 

In this group of cases the most common site of perforation was found 
to be m the fundus of the gall-bladder Only one case was encountered 
111 which the gall-hladder had been partially successful m perforating 
directly into the intestinal tract In this patient a circular gall-stone two 
centimetres m diameter had passed through the gall-bladder wall and was 
lodged within the meso of the hepatic colon without entering the lumen 
of this viscus None of the cases observed had developed intestinal obstruc- 
tion due to gall-stones MitchelH states that when this complication occurs, 
65 per cent of the obstructions are found m the ileum, 21 per cent m 
the duodenum and jejunum, 10 per cent at the ileo-caecal valve and the 
remaining cases either m the sigmoid colon or at the pylorus Bennett^ 
m a leview of 3,064 collected cases of small bowel obstruction found only 
twenty-eight cases due to gall-stones and concluded that this was a rather 
rare complication 

As has been frequently stated, the essential requirements for the develop- 
ment of an emjoyema of the gall-bladder are tbe piesence of jDathogenic 
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oiganisms and an obstruction of the cystic duct, usually due to stone The 
operative findings in this series of cases leaffiim this statement In seven 
patients stones weie jiresent in the gall-1)ladder at operation and with hut 
thiee exceptions weie also found outside the gall-bladder Alexander^ 
reports the presence of stones in 6o \)e\ cent of his twenty cases and 
Fifield- found calculi in 93 pei cent of his group of twenty-eight cases 
That a gall-bladder may become gangrenous and perforate without presence 
of stones, as a result of a thrombosis of the vessels supplying its walls, 
IS borne out by numerous reports in the literature Tongs^° has recently 
reported such a case in which the cystic duct was completelj’' occluded by 
debris at operation, and although the gall-bladder was gangrenous, no stones 
were present 

In our cases the amount of pus removed from the abscess cavities varied 
from 60 cubic centimetres to 1,000 cubic centimetres That extremely large 
abscesses may develop in association with a perforation of the gall-bladder 
IS evidenced by Overholt’s^^ report of one from which over 4,000 cubic 
centimetres of pus were removed at operation 

Cultures of the pus in seven of our cases did not disclose the presence 
of virulent organisms except in two instances While the colon bacillus, 
streptococcus and staphylococcus are the usual organisms responsible for 
acute cholecystitis, it is well recognized that they are primarily localized 
within the gall-bladder walls and one might well expect to find the cultures 
of pus obtained at operation sterile, as is frequently the case 

Cholecystostomy with drainage of the abscess cavity was the operative 
procedure carried out in seven of the nine cases In the other two cases 
in which the old healed perforations of the gall-bladder were evidenced 
by the presence of encysted gall-stones in the pencholecystic fat 111 one and 
in the meso of the hepatic colon in the other, choledochostomy for asso- 
ciated common duct calculi was performed m each and a cholecystectomy 111 
one 


Case I — J S , male, aged sixty, was admitted to the University Hospital com- 
plaining of recurrent attacks of upper abdominal pain, associated with jaundice Two 
and one-half years before admission the patient had his first attack of epigastric pain 
associated with anorexia, distention and jaundice He was then free from symptoms 
until four months prior to admission when a similar attack was experienced Subse- 
quently the attacks recurred at intervals of a month, each characterized by epigastric 
pain, distention and jaundice On admission, the temperature, pulse and respiration were 
normal The patient was well developed and nourished, there was no evidence of weight 
loss but definite icterus of the sclera and skin was noted There was a slight tenderness 
deep m the right upper quadrant No masses were palpable Diagmsis — Calculous 
obstruction of the common duct At operation a dense mass of adhesions was found 
in the right upper quadrant, involving all the structures 111 this region Scattered over 
and adherent to the peritoneal surface of the duodenum, hepatic flexure, and the omentum 
in this area were a dozen or more small gall-stones of variable sizes The gall-bladder, 
which was subacutely diseased, was removed The common duct was opened and several 
calculi removed, after which a T-tube dram was installed Two of the gall-stones 
were removed from the free peritoneal surface md sent to the laboratory for confirma- 
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tion of their suspected nature The3' were reported as gall-stones The patient’s con- 
valescence was entirely uneventful and at the time of discharge from the hospital his 
wound was healed 

Case II — R J, male, aged fift3'’-seven, was admitted to the hospital complaining 
of upper right quadrant pain For seven 3'ears he had been suffering with upper right 
quadrant pain associated with jaundice and vomiting He had lost seventy pounds in 
weight during the last 3’^ear On admission the temperature, pulse, and respiration 
were normal Examination showed a definiteb'^ jaundiced man with evidence of weight 
loss There was slight tenderness with resistance in the right upper quadrant No 
definite masses were palpable White blood cells, 9,000, urne, negative, Wassermann, 
negative Iceteric index was 40 Graham-Cole test showed a non-functional gall- 
bladder Diaguosts — Calculous obstruction of the common duct At operation the 
colon and duodenum were found to be intimatel3' adherent m the region of the gall- 
bladder No gall-bladder could be definitely found, the structure having been evidently 
complete^' obliterated One faceted stone the size of a hazelnut was removed from the 
common duct and a T-tube placed m this duct Lodged in the meso of the hepatic 
flexure of the colon adjacent to the gall-bladder fossa, a circular, firm gall-stone 25 
centimetres in diameter was found It had not eroded into the lumen of the colon and 
was removed without opening this structure Routine closure with drainage was done 

In this group of nine cases there was only one death This patient 
succumbed twenty-four hours after operation from acute cardiac failure 
The average number of hospital days was thirty-two Six of the series 
have been entirely relieved since operation One case was left with a per- 
sistent mucous fistula while a second returned some months after his first 
operation with a calculous common-duct obstruction which was success- 
fully relieved at operation 

In the literature, opinions vary m regard to the correct way of handling 
of acute perforated gall-bladder when such a lesion is found at operation 
Georg'^ advises cholecystectomy as the operative procedure of choice and 
quotes Mayo and Courvoisier as concurring in this opinion Fisher and 
Mensung^^ also advocate cholecystectomy m every case m which this pro- 
cedure can possibly be carried out They report the case of a fifty-thiee- 
year-old male upon whom they operated twice 3 vithm a period of three 
months, a perforated gall-bladder being found each time Cholecystectomy 
was performed the second time and the patient recovered 

The mortality in all the reported senes is high and leaves much to be 
desired Georg'^ in a collected series of 348 cases found the mortality to 
be 42 per cent MitchelF reports a moitahty of 43 per cent , Gosset, et al 
52 5 per cent , Alexander,^ 58 3 per cent and Fifield,- 42 4 per cent In 
this series of nine cases the mortality was ii per cent Judd and Phillips^"* 
report a series of sixty-one cases of perforation of the gall-bladder In all 
but two the peritonitis was definitely localized Cholecystectomy was pei- 
formed m forty-eight of the sixty-one, with five deaths, and cholecystostomy 
was done m thirteen with one death 

Obviously the conditions found at operation would influence the type 
of surgical procedure that could be carried out m a given case In tins 
senes a definite localized abscess surrounding the gall-bladder uas present 
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in seven cases In these, drainage of the aliscess cavity with cholecystostoiny 
was the only procedure which could possibly have been undertaken fiom 
a technical standpoint and with safety to the patient In the other two 
cases in which the perforations had healed at the time of operation, a 
cholecystectomy was carried out m one case while the common duct was 
drained in both In this series no cases with widespread dissemination of 
bile thiough the peritoneal cavity or diffuse peritonitis were encountered 
This probably accounts foi the fact that m the entire series there was 
only one fatality 

Realizing that perforation of the gall-bladder is not the rare catastrophe 
that it was once considered to be, more emphasis may justly be placed 
upon the necessity of urging all patients with attacks of recurrent calculous 
cholecystitis to submit to cholecystectomy while then gall-bladder disease 
IS quiescent Much may also be accomplished toward lowering the high 
moitahty m cases that have alieady perforated by arriving more promptly 
at a correct diagnosis Dela}'^ on the part of both the patient and the attend- 
ing physician prolialily is responsible for the loss of many patients with 
this complication each yeai On the assumption tliat the severe biliary 
symptoms lepresent only another attack of acute cholec3^stitis which will 
subside as the preceding ones have done, these cases aie jiermitted to progress 
beyond the point where operation can save them The difficulty of ascer- 
taining the extent of the pathological piocess affecting an acute gall-bladder 
by clinical examination has been recently emphasized by Mentzer If all 
cases of seveie recurrent cholecystitis which do not promptly subside undei 
adequate palliative therapy within a reasonable time aie considered as poten- 
tial perforations of the gall-bladder, this high moitahty will be materially 
reduced 


SUMMARY AND CONCLUSIONS 

(1) Perforation of the gall-bladder occurs m fiom i to 3 pei cent of 
all cases of biliary disease 

(2) Peiforation usually occurs in patients who have had a long-standing 
history of chronic calculous cholecystitis 

(3) A correct diagnosis is rarely made before the patient is subjected 
to diagnostic laparotomy 

(4) Early operation is uiged 111 all cases of acute cholecystitis which 
do not pioniptly subside under adequate jialhative treatment 

(5) The operative proceduie in each case is entiiely dejiendent upon 
the nature of the lesion found at operation 

(6) The mortality of perforated gall-bladdei disease is extiemely high, 
ranging from 10 to 58 per cent 

(7) Unless there is a definite contra-mdication, all cases with recurrent 
attacks of chronic calculous cholecystitis should be urged to submit to surgeiy 
during a quiescent period 
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ACUTE FREE PERFORATION OF THE GALL-BLADDER 
O W Niemeier, M D , F R C S (edin ) 

or Hamilton, Can 

The pievailing conseivative attitude on the pait of surgeons in the treat- 
ment of acute diseases of the gall-bladdei , as contrasted with that of early 
intervention in acute appendicitis, is based on the assumption that the great 
majority of the former will subside 

The occurience of a recent case of acute free perforation of the gall- 
bladder m my practice has led me to investigate this subject with results which 
I believe are of mteiest I append below the history of this case of acute 
free perforation of the gall-bladder with operation and recovery 

Case Report — Mr C, aged fifty-seven years Picvions Illness — Eighteen years 
ago he began having attacks of colicky pain in the right hypochondnum, another attack 
occurred three years ago accompanied by jaundice, with which he was in bed about a 
week 

Piactical Illness — On September i6, 1933, developed severe pain in the right upper 
quadrant which radiated to the back and was followed by vomiting This was diagnosed 
as biliary colic and morphia was given When first seen by me on September i7, 1933, 
there was a tinge of icterus present The temperature was 992°, pulse 80, and there 
was moderate tenderness in the right hypochondnum On September 18, 1933. the pain 
became more severe, temperature rose to 101° and tenderness was more marked and 
diffuse with some muscular rigidity, suggesting a definite acute cholecystitis with some 
localized peritonitis He was sent to the hospital and carried along on intravenous 
glucose m saline with nothing by mouth, in the hope that the condition would subside 
His white blood cells on September 19, 1933, were 13,100 (polymorphonuclears 75 per 
cent ) and his condition seemed to be improving, the pain and tenderness became some- 
what less marked, and white blood cells on September 20, 1933, were 12,300 On Sep- 
tember 20, 1933, about 5PM, he suddenly developed an agonizing pain accompanied 
by signs of shock with cold, clammy sweat , morphia gr Yz was necessary to control 
the pain and an intravenous of glucose in saline was given for shock Generalized 
abdominal rigidity was evident by the next morning and, as shock had subsided, lapa- 
rotomy was proceeded with on the diagnosis of perforation of the gall-bladder 

Opetatwn — On opening the peritoneum free bile was found m large quantities and 
the gall-bladder was found collapsed and entirely free of any protective adhesions There 
was a stone in Hartmann’s pouch with a perforation near the neck of the organ 
Qiolecystostomy was done with removal of a cholesterol stone from the gall-bladder and 
two cigarette drains placed in Morrison’s pouch 

Post-opeiative — There was considerable distention for a few days but this was 
controlled with pitressm and flatus was being expelled freely on the third day, fluids bv 
mouth then being allowed gradually His fistula persisted, and stools remained clay- 
colored and some obstruction of the common duct was considered probable No explora- 
tion of the common duct was made at the time of the first operation as his condition 
precluded anything of this kind 

Second Opcialton — On December 7, 1933, the abdomen was again opened and the 
gall-bladder found to contain bile which could be expressed The common duct was 
markedlj dilated and a stone could be palpated just above the doudenum The duct 
was opened and a soft, crumbly stone, the size of a hazelnut, removed and a T dram 
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inserted, and the duct closed about this The gall-bladder was not removed as it was 
thought that it might be of future use m establishing a cholecystogastrostomj later, if 
stricture of the duct should occur The biliary fistula immediately closed on removal 
of the dram and the patient has been well and free from jaundice ever since 

Perforations of the gall-bladder may be subdivided into three groups 

(1) Chronic perforations with the presence of a fistulous communica- 
tion between the gall-bladder and some other viscus 

(2) Subacute perforations where the perforated gall-bladder is sur- 
rounded by an abscess walled off by adhesions from the general peritoneal 
cavity 

(3) Acute perforation of the gall-bladder into the free peritoneal cavity 
without protective adhesions, as illustrated by the case reported above 

The literature would indicate that acute perforation of the gall-bladder is 
extremely rare and that the mortality is very high 

MitchelP reports sixteen cases, of which six were acute, in i, 27 o gall- 
bladder operations, giving an incidence of i 2 per cent for all varieties with 
a mortality of 50 per cent 

Alexander^ cites 1,000 cases of biliary disease with a somewhat higher 
incidence of twenty cases, or 2 per cent , twelve being of the subacute variety, 
and eight or, 8 per cent , being acute free perforations The mortality in 
the subacute cases was 25 per cent and in the acute free perforations was 
50 per cent 

Judd^ in a recent article on this subject, reports sixty-one cases of per- 
foration of the gall-bladder, fifty-nine being of the subacute type with wall- 
ing-off adhesions and two being acute free perforations with' a mortality of 
50 per cent Judd states that in seven of these cases of perforation there 
was a fistulous communication with some other viscus He also mentions 
three fatal cases of acute free perforation who were too ill for operation, 
constituting a total of five cases of this type in all In a personal communica- 
tion Judd was kind enough to inform me that these statistics were based on a 
series of 9,446 gall-bladder operations, giving an incidence of acute free 
perforations of about 05 per cent Judd stressed the fact that many of 
their cases come from a distance and the cases of acute free perforations being 
too ill to travel are operated on at home Consequently he felt that his senes 
might not give a true picture of the incidence of this condition 

I undertook to investigate the gall-bladder cases in the Hamilton General 
Hospital during the last three years and wish to acknowledge my indebtedness 
to Dr R E Nicholson for the statistical information recorded below 

In a review of 349 operations on the biliary tract at the Hamilton (Out ) 
Geneial Hospital we found eight cases of perforation of the gall-bladder 
classified as follows Chronic perforation, two cases — one into duodenum, 
one into colon , subacute perforation, four cases , acute free perforation, two 
cases 

Theie were no deaths in this series This gives a percentage of acute free 
perforation of 57 per cent This is ten times the frequency reported b\ Judd 
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Conclusions — The conclusions to be cliawn regarding acute fiee per- 
foration of the gall-bladder, I believe, aie the following 

(1) This condition occuis coinpai ativelj' laiely 

(2) It IS of sufficient fiequency, however to demand eternal vigilance in 
the delayed treatment of acute cholecystitis 

(3) The mortality is extiemely high as usually leported, but it would 
appeal from oui series that prompt lecognition and treatment might lower 
this considerably 

While we lealize that our series is comparatively small, it is representa- 
tive of the work of the aveiage geneial hospital I hope that this will stimu- 
late others working under similar conditions to compile statistics so that from 
these combined figuies we may evaluate this condition m its tiue light 
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ACUTE INFLAAOIATION OF THE GALL-BLADDER, CONSERVA- 
TIVE OPERATIVE TREATMENT 

By Moses Behrexd, M D 

OF Philadelphia, Pa 

To BEGIN this paper on the morbidit}'^ and mortality of the subject under 
consideration is most uncommon Let me state at the outset that the success 
of the ultimate outcome of a patient operated on depends largel) on the judg- 
ment of the surgeon , this judgment is gamed from experience To a marked 
degree this is amplified m the treatment of acute inflammations of the gall- 
bladder On account of the somewhat contradictory opinions reported and 
expressed at the last meeting of the American Suigical Association it seems 
fitting to review our work and tell why our mortality and morbidity have been 
less than with those advocating radical measuies m the treatment of acute 
cholecystitis In over twent3'^-seven months U have not had a death from 
the operation of cholecystectomy This excludes all malignant conditions, and 
operations on the common duct for cancer of the head of the pancreas But 
it does include all types of inflammatory conditions of the gall-bladder AMth 
and without adhesions, and the various types of congenital bands The 
morbidity of cases operated on m the acute stage is far greater because two 
operations are usuall)'’ necessary A\hereas if our tieatment is followed one 
operation suffices usually without drainage of the field of operation, about 
which more amII be said later It has been my experience to witness death 
wuthm tw’^enty-four or forty-eight hours after operation on cases of acute 
empyema of the gall-bladdei Whether this is due to the release of a mas- 
sive infection, or the opening of spaces for the entrance of infection, or a 
chemical death, has never been settled to my satisfaction Cultures haA'^e not 
helped much because they are usually sterile I take exception to the opin- 
ions expressed by Stone and OAAings,^ Walton, Kirschner ef al namely 
that acute gall-bladder conditions should be operated upon as an emergency 
procedure The tendency of this teaching aa ill result in a far greater mor- 
tality than AA e haA'^e obserA’-ed for the past feAA years It aa ill be an annihilating 
influence, especially if practiced uniA^ersally b} those not able to cope Avith 
the increased mechanical difficulties encountered at operation on acute cases 
A mortality of lo pei cent Avas ahAays the greatest argument used against 
operation b}'- those treating the diseased gall-bladder medically Each }eai 
our mortaht) has been reduced because conserA’^ative methods haA’-e been used 
by not subjecting the patient to immediate operation I fear again for a 
higher mortality because of the Avide circulation these papers aaiII receive 
A surgeon aaIao operates immediately upon the inception of SAinptoms of 
empAeina of the gall-bladder is onl}' pla}ing AAith death, if, hoAieAcr, the sur- 
geon AA^aits tAAO, three or four da}s or longer then he is not taking the risks 
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of an immediate opeiation The proper time for operation may vary with 
each case, some subsiding in a day or two, when it may be safe to operate, while 
111 others the operation may have to be delayed for a week or ten days on 
account of the acuity of symptoms The time for operation is gauged by 
the physical signs impaited to one’s fingeis on palpation of the right hypo- 
chondiiac region, the temperature, and pulse Wait until the pulse rate is 
reduced If rigidity persists to a marked degiee, operation should be delayed, 
but if there is subsidence in physical signs it is perfectly safe to operate We 
are absolutely and unalterably opposed to immediate operation in cases of 
acute cbolelithiasis and acute empyema Propeily to handle these cases it is 
absolutely necessary to hospitalize them at once, where a careful and strict 
legimen can be instituted Absolute withdrawal of food and drink are essen- 
tial so that the intestinal tiact is put at rest Just enough morphine is given 
to control the pain Five hundred to i,ooo cubic centimetres of lo pei cent 
glucose are given intiavenously, 5 per cent by bypoderinocl3'^sis to prevent 
dehydration and also to maintain the glycogen reserve in the livei Water by 
mouth IS permitted 111 twenty-four to fort3^-eigbt hours provided the symp- 
toms subside In addition, daily infusion of glucose is given even after the 
symptoms have subsided because the leseive stored up by the administration 
of glucose cannot be overestimated Calcium has been found of practically no 
use in the preparation of these cases and theiefore has been discontinued 
Blood transfusions are substituted and given whenever necessaiy 

Pci foi afwn of the Gall-bladdei — Mentzei believes in immediate surgical 
intervention He has shown from statistics taken from the literatuie that eight 
cases died while treated medically, that thirty-one perforated while being 
watched The dangei of perfoiation of the gall-bladder due to waiting for 
symptoms to subside is somewhat overestimated Perforation of the gall- 
bladder in my expeiience is a rather lare complication It cannot occur if the 
case is under absolute control of the surgeon and this can really be obtained 
only if the case is hospitalized and the treatment as outlined in the pievious 
paragraph is strictly adhered to The suigeon must be absolutely firm in 
insisting upon abstinence fiom any food, including water If, however, the 
patient chooses to stay at home, suriounded by sympathetic family and friends, 
food and drink will be given with the consequent danger of complications 
Physical and physiological rest are essential as a preventive to a perforated 
gall-bladder In over twenty-five 3'^eais of active surgical experience I have 
observed one perforation in a newly formed gall-bladdei following tbe opera- 
tion of cholecystectomy In this case the gall-bladder was as laige as the 
oiigmal gall-bladder except that the characteristics of the normal mucosa were 
absent Tbe patient recovered 

Anesthesia — Spinal aneestbesia has been a great help in reducing morbidit3f 
and mortality 111 operations on tbe gall-bladdei There is no one factor that 
has contributed moie to the ultimate recoveiy of the patient than that of 
spinal ansesthesia Since using it I have not experienced any of the so-called 
chemical deaths following cholec3^stectomy which I believe are m a measure 
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clue to the rough handling of the liver occasioned by iigid abdominal walls, 
and possibly the toxic efiFects of the anaesthetic on the liver The relaxation 
induced by spinal anaesthesia allows one to manipulate the field of operation 
carefully, the dissection of the ducts and blood-vessels is facilitated more 
readily if one performs the so-called “open operation ” By this I mean the 
visualization of the field m the legion of the foramen of Winslow by opening 
the right free border of the gastrohepatic omentum One must be careful 
after this is done that the cystic duct is separated from the common duct 
because with the relaxation due to spinal anaesthesia, ligation and destruction 
of the common duct can easily follow There is nothing in the whole realm 
of surgery more embarrassing than the ligation and excision of this structure 

Dy anwge — Drainage of the field of operation after cholecystectomy is 
unnecessary in 98 per cent of the cases Our guide for not using drainage 
IS a field clear of blood, oozing and the escape of bile The convalescence is 
easier, there is less disturbance due to nausea, and gas symptoms are few 
The danger of hernia is practically eliminated on account of the omission 
of drainage and the use of spinal anaesthesia Not one case undrained had to 
be reopened for a secondary collection, m fact, the only cases that required 
re-operation for a subhepatic or subphrenic abscess were those cases that 
were drained In my monograph on the subject of gall-bladder I advocated 
drainage in every case For several years now I have practically stopped 
Its use, with better results 

Secondaiy Opetafions — Secondary operations should be avoided when- 
ever possible Cases of acute empyema of the gall-bladder usually require 
two operations because at the first operation the gall-bladder is drained, leav- 
ing a diseased structure that may cause considerable trouble Secondary 
operations a few Aveeks after the primary operation are more dangerous on 
account of the adhesions which form quickly m all upper abdominal work 
If we allow the symptoms to subside a primary cholecystectomy can be per- 
formed without danger 

Reviezv of Literature — H B Stone and J C Owings,^ it seems, have the 
best results from the immediate operation They are dogmatic concerning 
the best way to handle the acute cases They mention many authorities for 
and against immediate operation Their mortality is not mentioned but they 
quote Mentzer who reported 33 per cent died as a result of late operation, 
while 19 per cent died as a result of early operation Zinninger is not able 
to judge which recover or which grow worse He states 6 6 per cent died 
after waiting five days for delayed operation and 25 per cent died after 
immediate operation 

Morris K Smith^ is against immediate operation because of an unfortu- 
nate death occurring forty-eight hours after a partial cholecystectomy This 
again confirms my observation, that a complete operation cannot always be 
performed in acute cases on account of the intense inflammation encountered 
especially at the cystic duct A second operation for overlooked stones lurk- 
ing 111 the piece of remaining gall-bladder, or for a persistent fistula, thus 
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becomes impeiative Smith quotes statistics from mortality records of cases 
of acute gall-bladdei s opeiated upon Miller had 135 per cent, Whipple 
137 pel cent , H F Gi aham 6 pei cent , and Zimimger 7 8 per cent mor- 
tality Out of 1,053 cases opeiated on, the mortality m acute cases was 93 
per cent and the subsided ones 5 3 per cent 

While Judd and Phillips^ believe in early operations, they admit that 
not every case should be operated on at once This I believe will be sub- 
scribed to by all suigeons except a ladical few Each case must be treated 
individually on its own meats Accoiding to Love the mortality m operat- 
ing on acute gall-bladdei is 21 per cent Love states that one of the dangers 
of allowing the case to subside is that the patient may leave without opera- 
tion This IS true, yet it has also been my experience that symptoms will 
return sooner 01 later, when the patient is only too willing to undergo opera- 
tion The greatei danger, to my mind, is the mistake in diagnosis that may 
occui, confusing the acute gall-bladder with a high appendix, perforated 
ulcer, and acute pancreatitis This is plausible but with careful observa- 
tion I believe the aleit suigeon will soon apply the piopei remedy, whethei 
that be a waiting policy or immediate operation Only recently a patient 
presented himself in the Philadelphia General Plospital with upper abdominal 
symptoms after being sick at home two days We observed him for a few 
hours The symptoms did not subside, operation was advised, acute pan- 
creatitis was found In a discussion following the aforesaid papers, Finney 
summed up the situation cryptically when he said that “one cannot be abso- 
lutely dogmatic in any suigical question One should always exercise 

suigical judgment and be guided by it ” 

Harvey Smith,^ in a paper read before the Medical Society of the State 
of Pennsylvania, repoited a mortality of 10 per cent, eight out of foity- 
eight cases of acute gall-bladders operated upon 

Many more lefeiences could be given to show that the mortality is greater 
after operation on acute conditions of the gall-bladder but there can be no 
better indictment against the immediate opeiation than the quoted statistics 

Citation of Cases - — A recital of a few cases will help to substantiate the points I 
wish to make About four years ago a prominent surgeon from Pennsylvania consulted 
me for symptoms referable to the upper right abdomen A diagnosis of empjema of 
the gall-bladder was made He wanted me to operate on him at once, winch I refused 
to do His persistence, however, prevailed upon my better judgment, the operation 
being performed before the subsidence of s> mptoms In this case drainage was used 
He lived four dajs following operation, death being due to a profound tox-emia 

A joung woman suffering from acute cholecistitis, with a stone m the cystic duct, 
was seen m consultation Curiously enough these cases usuallj have a single cholestrin 
stone blocking the duct Since I was leaving for mv vacation the following day, the 
familv ph\sician implored me to operate immediately This was done next morning 
She lived twenty-four hours following a high temperature, resembling the fatal cases 
due to a chemical intoxication 

An interesting case was operated on recently in two stages, three months inter- 
vening between operations The patient never had any sj mptoms of gall-bladder disease 
until he suffered an attack of influenza four weeks prior to the acute gall-bladder sjmp- 
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toms He was unconscious when taken to the operating room He was operated on m 
bed under local ansesthesia because of his huge ph3'sique, and the fear that too much 
handling of the patient would be detrimental to his recover} A diagnosis of a sub- 
phrenic collection, and empyema of the gall-bladder was made A lateral incision ^\as 
made, a rib resected and the subphrenic space was drained Believing that this was 
not the sole source of trouble, the incision was continued over the abdomen and the 
acutely inflamed gall-bladder exposed to the “side-door” route The gall-bladder was 
drained and much pus was obtained Quite against our expectations the patient recov- 
ered , he was able to leave the hospital, and returned for a cholecystectomy which was 
performed through the original incision three months after the first operation This 
case illustrates how an acutely inflamed gall-bladder can cause a profound toxsemia 
The patient made a fine recovery 

A w'oman was admitted with symptoms of acute gall-bladder disease, in addition she 
had some myocardial degeneration, a not-infrequent accompaniment of biliary tract dis- 
ease She was not operated on until a month after admission to the hospital The gall- 
bladder w^as then removed with ease She recovered from operation, although her pulse 
was never under lOO 

A perplexing problem often presents itself in the pregnant w'oman The same waiting 
policy IS followed One case w'as pregnant six months with symptoms of empyema of 
the gall-bladder After subsidence of symptoms she was operated on and made a good 
recovery She did not abort Another woman one week before delivery had severe 
symptoms of acute cholecystitis We waited for two weeks after labor before removing 
the gall-bladder Her convalescence was uneventful 

Piimaiy Plans — Finally, there is no question in my mind that, as a result 
of immediate operations on acute conditions of the gall-bladder, the mortal- 
ity will be higher 

The waiting period must vary because some patients respond to treat- 
ment more readily than others Depending on the case, operation can be 
performed in two days to two weeks or more wnth greater safety 

Absolute abstinence from food or drink must be strictly enforced I 
have yet to see an acutely inflamed gall-bladder fail to respond to this treat- 
ment Glucose by all methods must be used, before and after operation 
The glycogen reserve must always be maintained Perforation need never 
be feared if this treatment is followed That we have not had a death from 
cholecystectomy m over twenty-seven months is largely due to the use of 
spinal anaesthesia Statistics prove that the mortality is greater after early, 
immediate, or emergency operations for acute cholecystitis 
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PRIMARY CARCINOMA OF THE COMMON BILE-DUCT=^ 

By Walter Estell Lee, M D , and H P Totten, M D 
OF Philadelphia, Pa or Los Angeles, Calif 

1 ROM TIIF SURGirM SERMCF TIIF P\TnOLOaiCVli DEPARTMENT OF THF OUADIJATF HOSPITAL OF 
TlIFUNlAERSm OF PENNSILAAMA 

Primary carcinoma of the common bile-duct presents a difficult clinical 
problem As new growths in this location early interfere with the function of 
the duct by partially or completely occluding its lumen, giving rise to definite 
clinical manifestations while the growth is yet localized, one might suppose 
suigical intervention would be especially favorable for this type of neoplasm 
There are, however, certain inherent difficulties in the diagnosis and treatment 
of these cases which tend to make the prognosis unfavorable and a study of 
the reported cases shows that the surgical results in this type of malignancy 
have not been encouraging 

Renshaw' reports a series of twenty cases from. The Mayo Clinic covering a period 
of seventeen j ears with an operative mortality of 33 3 per cent The average post- 
operative length of life of thirteen patients of the senes was a little more than five months 
Of eighteen operations, four were radical, three were exploratory and eleven palliative 
In Wahl S' six cases of carcinoma of the biliary tract, four were in the extrahepatic 
biliarj ducts exclusive of the gall-bladder and all died shortly after operation, of compli- 
cations the result of biliary obstruction 

Springer” mentions a case of carcinoma of the papilla of Voter in the service of Dr 
A V Moschcowitz at the Mount Sinai Hospital in which the tumor was removed b> 
transduodenal circular excision The patient died on the sixth post-operative day of 
htemorrhage However, he cites another case reported by Dr DeWitt Stettin in which 
the patient was alive eight and one-half years after an operation of this type 

Cheney* described a case of primary carcinoma of the common duct confined within 
the lumen of the duct which was operated upon and a cholec) stoduodenostomv performed 
The patient died a few days following the operation The cause of death was not given 
CaboC reports the case of a male aged seventy-five vears with jaundice of only a 
few days’ duration A pre-operative diagnosis of carcinoma at the head of the pancreas 
was made At operation, a rounded mass was revealed beginning in the hepatic duct 
just proximal to the junction of the c>stic and common ducts and extending into the 
common duct A cholecystogastrostoiny was done, which, of course, did not relieve the 
obstruction The patient died about two weeks later Bronchopneumonia and severe 
hiemorrhage were post-operative complications 

In the group of cases collected by Quenu m which radical operation was performed, 
there were twelve post-operative deaths 

Although primary carcinoma of the common bile-duct is a comparatively 
rare pathological entity, it should be given consideration as a possible cause 
of persistent obstructive jaundice m all cases occurring in patients past middle 
age 

It is with the view of emphasizing the particular difficulties involved m 

* Read before the Philadelphia Academy of Surgery, November 6, 1933 
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the diagnosis and tieatment of common-duct obstruction due to pi unary caici- 
noma that the following two cases are reported 

Case I — (No 83467) E M , a white female, aged fifty-four, admitted to the Graduate 
Hospital March 15, 1930, with the historj' that three weeks before admission she developed 
generalized itching In a few days she became jaundiced The stools were clay colored 
and the urine dark These symptoms persisted and were present on admission She had 
had no pain at aiw time She was an obese female who did not appear acutely ill 
Skin and sc’erse had a deep icteric hue and the body showed scattered purpuric spots 
Edge of liver palpable 12 cm below the costal margin, smooth, rounded, no nodules 
felt The sp’een was palpable No masses or areas of tenderness X-ray studies of 
the gastro-intestmal tract revealed rapid emptying time of the stomach and duodenum, 
suggesting extrinsic irritation 

Laboiatoiv Sti(dies — Wassermann and Kahn negative, icterus index 120, van den 
Bergh direct immediate, indirect varied from 2 8 to 105, blood sugar 80 mg per 100 cc 
of blood, cholesterol 290 mg , urea nitrogen 13 mg , calcium 9 mg urobilinogen 1-20 
to 1-50 Coagulation time 55 mm bleeding time 25 mm Bromosulphthalein 2 mg, 
30 min 40 per cent, 60 min 25 per cent Erythrocytes 4,130,000, polymorphonuclears 
63 per cent , small lymphocytes 37 per cent , platelets 408,000 Fragility test, hsemolysis 
began at 040 per cent , comnlete at 028 per cent Urine negative Stools negative 
for occult blood Temperature and pulse range were normal 

The diagnostic possibilities were five (i) catarrhal jaundice, (2) stone in common 
duct, (3) carcinoma of head of pancreas, (4) cancer, primarv elsewhere, with secondary 
involvement of the liver and bile-ducts, (5) the clinical course of rapid, silent, persistent 
jaundice with a palpable liver edge that is not nodular, but smooth and rounded, was 
compatible with and suggestive of, carcinoma of the common bile-duct 

In view of these considerations, the patient was referred to the surgical service for 
operation to relieve the existing obstruction, which was performed April 4, 1930 under 
spinal anesthesia Upper right rectus incision Gall-bladder was found shrunken and 
collapsed, and contained very little bile and no stones A thickened fibrous area was 
felt in the common duct which extended from above the junction of the cystic and 
common ducts to well below this point in the common duct The duct was opened 
by a longitudinal incision and a definitely strictureJ area was exposed which gave one 
the impression of scar tissue, the result of previous trauma or ulceration There was 
no suggestion of tumor formation and the regional lymph-nodes were not visibly en- 
larged Exploration of the entire duct with a probe toward both the duodenal and 
hepatic ends failed to demonstrate stones or other pathology Assuming that the 
stricture was benign, a restoration of the lumen of the hepatic and common ducts was 
attempted with a No 12 F soft rubber catheter Two cigarette drams were introduced 
into Morrison’s pouch and the abdominal wall was closed in layers about these drains 

Convalescence was smooth until the fifth post-operative day, when bleeding began 
The dressings were saturated with blood and considerable blood was passed m the 
form of tarry stools The coagulation time and bleeding time were within normal 
limits Two hundred and fifty cc of a 5 per cent glucose solution were given intrav- 
enously every tw'elve hours and 10 cc of 5 per cent calcium chloride Tw'o transfusions 
of citrated blood w'ere given Cardiac failure threatened from the loss of blood volume 
and in addition to replenishing the fluid volume, large doses of tincture of digitalis were 
given On the seventh post-operative daj' the hjemorrhage recurred to an alarming de- 
gree Bleeding occurred freely from the abdominal wound and much blood was passed 
111 the stools The patient went into a state of shock She was taken to the operating 
room and two deep mattress sutures w'ere passed through the abdominal wall to control 
the hiemorrhage A transfusion of 500 cc of citrated blood was given and 200 cc 
of normal saline These measuies apparentlv controlled the visible hiemorrhage and the 
patient recovered from the shock However, bleeding persisted from the gastro-mtestinal 
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tract She was again transfused with 500 cc of citrated blood and 200 cc of normal 
saline She failed to rally, however, and died shortly following the last transfusion 

Pathological Notes — The autopsy was limited to the abdomen There was a con- 
siderable amount of bile-stained blood in the abdominal cavity Outside of the fact 
that all the tissues were bile-stained, the pathology was confined to the bile-duct, liver 
and pancreas Upon opening the common bile-duct, the catheter was seen to be in 
place The fibrous stricture in the duct extended from i 5 cm above the junction of the 
cystic and common ducts to well below this level The wall of the stricture was 7 mm 
thick and 2 cm long Two fistula; were seen i cm proximal to the origin of the cystic 
duct, through which bile had escaped into the peritoneal cavity The leakage had 
occurred along the suture line The superior surface of the liver was adherent to the 
diaphragm by numerous adhesions, easily broken Pressure exerted upon the gall- 
bladder permitted bile to flow into the duodenum 

Mici oscopical Diagnosis — Bile-duct Adeno-carcinoma and recent thrombosis Liver 
parenchymatous degeneration of cells, chronic passive congestion, perihepatitis Pan- 
creas , chronic pancreatitis, hyperplasia of stroma 

Case II — (No 83898) A R A white female, aged forty-eight, admitted to the 
Graduate Hospital April 3, 1930, in the metabolic service of the late Dr O H Pettv 
She had had diabetes for the previous six months, but had not consistently adhered to 
diet or insulin treatment Seven weeks before admission she had an attack of nausea 
and vomiting accompanied bv pain in the gall-bladder region which was referred to the 
right shoulder and back The pain lasted for two days She became jaundiced The 
jaundice gradually disappeared About three weeks later she had a similar attack which 
required a hypodermic of morphine for the relief of the pain The jaundice had persisted 
from that time, with recurring attacks of nausea and vomiting No recurrence of pam 
She had grown weaker and was losing weight rapidlj On admission she was deeply 
jaundiced and greatlv emaciated There was tenderness m the region of the gall- 
bladder No other organs or masses were palpable 

Early operation was advised in order to relieve the obstructive jaundice as soon as 
possible The obstruction was considered particularly harmful 111 view of the diabetes 
April 4, 1930, under spinal ana;sthesia, the abdomen was opened through an upper 
right rectus incision All the organs and tissues of the abdominal cavitv were deeply 
jaundiced The liver was greatly swollen, congested, the edges rounded and there 
was evidence of acute hepatitis The gall-bladder was enormously distended, its 
walls thickened and opaque The common and cystic ducts were carefully palpated, but 
no definite stone was felt The common duct was not distended The distended gall- 
bladder was opened and a perfectly clear liquid escaped A finger was then placed in 
the foremen of Winslow and the common and cystic ducts milked upward m an effort 
to palpate stones Immediately a purpulent bile-stained fluid escaped from the opening 
in the fundus of the gall-bladder and with it a soft, muddy, black, gall-stone debris Most 
of the gall-stone debris was small, about the size of sand granules, although some of the 
pieces were as large as a French pea This milking process was repeated several times 
until no more gall-stone debris could be obtained A spoon curette removed a number 
of pieces of gall-stones larger than previously found A probe was passed through the 
dilated cystic duct, into the common duct, toward both hepatic and duodenal ends without 
encountering resistance Although the common duct had been thoroughly palpated, no 
evidence of malignancy was discovered 

The condition of the patient was such that any extended operation was considered 
inadvisable Drainage of the gall-bladder was decided upon with the hope of re-operating 
when the patient’s condition had improved The exploration had been as tborough 
as could be done without opening the common duct or duodenum The post-operative 
course was very stormy Vomiting was frequent and difficult to control It was prac- 
tically impossible to keep a duodenal tube in place Large amounts of fluids and glucose 
were administered by hj podermoclj sis and intravenously to combat dehydration During 

932 



CARCINOMA COMMON BILE-DUCT 


the entire period the drainage through the cholecystostoiny tube was free, so free in 
fact, that it seemed an obstruction in the common duct still existed Bile drainage A'aried 
from 500 cc to 2,500 cc per twenty-four hours During the period when there was an 
excessive loss of bile an attempt was made to return it by way of the duodenal tube 
This was only partly successful because of the difficulty of retaining this tube in the 
duodenum The bile then was given by proctoclysis The patient remained markedly 
jaundiced throughout her illness 

In spite of all supportive measures the patient’s condition rapidly declined and she 
died April 25, 1930, the twenty-first post-operative dav The autopsy was confined to 
the abdomen Stomach Distended with fluid and gas Duodenum The valvulie conni- 
venti prominent This structure contained mucus Around the papilla of Vater there 
was an ulcerated area with elevated edges This surrounded the opening of the common 
duct and the duct of Wirsung Obstruction had taken place, for both of these ducts 
were very much dilated The common bile-duct was fully i 5 cm m circumference and 
the pancreatic duct twice its normal size Diagnosis Carcinoma involving the sub- 
mucosa near the ampulla of Vater, chronic interstitial pancreatitis, cirrhosis of liver, 
hepatitis Gall-bladder Small and contracted There was an opening in the fundus 
through which it drained The cystic duct was not dilated to anv great extent, while 
the hepatic duct showed dilation 

The history of rapid onset of a progressive and finally complete jaundice with the 
physical findings in these two cases pointed rather strongly toward a malignancy al- 
though m the second case the history of two acute attacks of pain suggested the presence 
of gall-stones However, it was considered possible for a neoplasm of the common duct 
to stimulate a stone by causing spasm of the duct with resultant acute attacks of biliary 
colic The pre-operative diagnosis of malignancy causing obstruction made in both 
instances was changed at the operation to benign stricture, and cholelithiasis respec- 
tively, only to have the pre-operative diagnosis confirmed at autopsy It is only fair 
to say, however, that in Case II, a more thorough investigation was impossible because 
of the patient’s critical condition 

These cases emphasize in no uncertain manner the ease with which a small growth 
confined to the common duct may be mistaken or missed at operation It leads one to 
suspect that many cases of primary malignancy of the common duct mav be missed en- 
tirely unless the surgeon is particularly alert to detect them and makes a thorough 
exploration of the common duct by choledochotomy or transduodenal exploration of the 
papilla and ampulla in every suspicious case Such cases may go entirely unrecorded 
unless they come to re-operation or autopsy 

It IS important to realize, while exploring the common duct, that a strictured and 
fibrous area may harbor malignant cells without having the gross appearance of a 
tumor This fact was well emphasized m our first case 

The cause of death m Case I was entirely due to post-operative hiemorrhage, incident 
to the biliary obstruction It could as well have been due to biliarj’^ obstruction from 
any cause The rapid and fatal termination after the onset of the hsemorrhagic state 
demonstrates conclusively that there is a certain type of post-operative luemorrhagic 
diathiasis following obstructive jaundice for which there is as j'et no adequate treatment 
The coagulation time and bleeding time proved not onlj worthless but misleading as 
as indices of the haemorrhagic tendency It is hoped that the sedimentation rate, as 
suggested by Linton,® maj’^ prove of prognostic value m these cases 

The cause of death m the second case was grave metabolic disturbance, the result 
of diabetes, plus renal and hepatic insufficienc}’^ The loss of large amounts of bile 
may have been a contributing factor to the metabolic upset, but this was in part com- 
pensated for by the re-admimstration of bile by tube The biliarj’’ obstruction together 
with the renal and hepatic insufficienc}' made the diabetes especialh malignant 

933 



LEE AND TOTTEN 


Etiology — That gall-stones and chronic cholecystitis constitute a pre- 
cancerous condition of the gall-bladdei is generally held Millei," in a study 
of operative and autopsy lecoids of over 10,000 cases of gall-stones, found 
an incidence of 4 i per cent of caicinomas The relationship of gall-stones 
to cancer of the bile-ducts, however, does not appear to be direct Gall-stones 
are moie prevalent in the female, while cancer of the bile-duct is almost 
equally distributed with possibly a slight preponderance in the male Infec- 
tion or chi onic in itation may be an etiological factor 

Symptoms — The possibility of primary carcinoma of tbe common bile- 
duct should be considered in all cases of obstructive jaundice which persist 
for over a period of two or three weeks in a patient at or past middle age 
The occurrence of biliary colic in obstructive jaundice does not necessarily 
rule out the chance of a primary malignancy being present Gall-stones caus- 
ing partial or complete obstruction may co-exist witb a primary new growth 
Also a new growth, by setting up an irritative spasm of the bile-duct, may 
cause acute biliarj’’ colic There are several recorded cases of co-existing 
gall-stones and primary malignancy in which the clinical and operative find- 
ings led to a diagnosis of cholelithiasis, with the later finding of a tumor at 
re-opeiation, or autopsy In the absence of biliary colic, a history such as the 
following IS very suggestive, the development of a rapid, complete non-febnle 
jaundice 111 a person of about middle age, which has lasted long enough to 
exclude catarrhal jaundice, and associated with a certain amount of epigastric 
distress Confirmatory physical findings will be the smooth rounded edge 
of the liver palpated a few centimetres below tbe costal margin and a 
palpable distended gall-bladder which is not tender 

Diagnosis — The diagnosis of biliary obstruction is not difficult This is 
the important finding An afebrile jaundice with high readings of the icterus 
index and van den Beigh, dark urine, clay-colored stools, an absence of uro- 
bilin in the urine and fasces, and an absence of bile ;n the duodenum makes the 
condition self-evident 

Early recognition as a surgical condition and early operation, with com- 
plete exploration is the only means of making certain the presence or absence 
of malignanc)'- in early cases Stones, as a rule, do not completely obstruct the 
common duct Urobilin in the urine and faeces indicates that some bile passes 
into the duodenum Analysis of duodenal contents will determine whether 
obstruction is complete or not Tumors, on tbe other hand, are more apt 
to cause a complete obstruction Rarely, jaundice may be absent during tbe 
entire time, as in the cases repoi ted by Cabot^ and W alters The possible co- 
existence of gall-stones and tumors should always be remembered Cour- 
voisier’s law is not of any particular aid in making a diagnosis of the indi- 
vidual cases 

Piognosis — The prognosis, generally speaking, except for the complica- 
tions resulting from biliary obstruction, should be better than for malignancies 
located elsewhere in the gastro-intestinal tract and associated organs because 
a growth here declares itself early, by mechanical blocking of the duct When 
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the growth is confined to the duct, the prognosis, in a laige measure is de- 
pendent on the complications resulting from biliaiy obstruction and naturally 
the longer the jaundice has been present the poorer the piognosis will be 

Pathology — The usual site of cancer of the common duct is either at the 
junction of the hepatic and cystic ducts, or near the duodenal termination of 
the common duct, where stagnation of bile or tiauma aie most apt to occur 

Rolleston,® in a study of lOO collected cases, found that one-third of all new growths 
of the bile-ducts arise in the lower terminal portion of the choledochus The origin 
of new growths in this region may be from (i) common bile-duct, (2) ampulla of 
Vater, (3) duct of Wirsung, (4) papilla of Vater, (5) duodenal mucosa, (6) head 
of the pancreas The most common type is a growth arising from the duodenal surface 
of the papilla of Vater It usually takes the form of an eroded ulcer with a depressed 
centre, and over-hanging thickened carcinomatous walls The distribution of Rolleston’s” 
100 cases was Common duct, fortj'-four, junction of the three ducts, twenty-seven, 
hepatic duct, twenty-two , and cystic duct, seven 

They occur usually in three forms, namely, (i) villous growths which 
may distend and fill the ducts, (2) nodular masses which tend to encroach 
upon and constiict the duct, (3) a dififuse giowth along the duct which con- 
verts it into a firm tube The usual form is adeno-carcinoma 

Rolleston" believes the majority of carcinomas of the bile-ducts are derived from 
the surface epithelium although the spheroidal cell carcinoma may be derived from the 
mucous glands in its wall An analysis of forty-three cases showed thirty-seven colum- 
nar , five spheroidal, and one colloidal m type 

Mucoid degeneration of the columnar cells, or transition from columnar to spheroidal 
cells may take place, and metaplasia may result in the formation of squamous-cell carci- 
nomata According to Ziegler,^” MacCallum” and Ewing,^" carcinoma of the bile-ducts 
IS usually of the columnar-cell type Mayo Robson” states that carcinoma at the head of 
the pancreas is spheroidal cell, while carcinoma of the ducts is almost alwavs columnar 
in type 

The one sinking gross pathological feature is that the}" are often seen in the early 
stage, because of the mechanical interference which they create, due to their strategic 
position, while they are yet so small as to be easily overlooked at operation or autopsy 

Benign tumors of the extrahepatic ducts are comparatively rare, Bazin” reported 
a case of papilloma of the common duct m which successful excision of the tumor was 
done He cites sixteen cases gathered from the literature, some of wdiich are on the 
border-line of malignancy He states that all papillomata are potentially malignant 

In a series of tumors of the bile-ducts, reported by Marshall,” there w'ere four 
benign, as compared to forty-nine malignant These cases w"ere gathered from operative 
material at The Mayo Clinic, extending over a period of tw'enty years, and comprising 
23,000 operations on the biliary apparatus 

From this wealth of material the following observations are made 

(1) Prevalence of carcinoma of the bile-ducts m patients joast middle age 

(2) Prevalence m the male, 62 per cent 

(3) Relative low-giade malignancy of the tumor with considerable 
amount of fibrous tissue 

(4) The predominant tumor is adeno-caicmoma composed of columnar 
epithelium 
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(5) Haemorrhage is the most common seiious post-operative complication 
and the most common cause of death 

From the piactical standpoint the distinction between benign and malig- 
nant tumors of the common duct is more of academic than clinical interest, 
as on the one hand, the malignant growths are usually small, confined to the 
duct, slow-growing, and slow to metastasize, and on the other, the benign 
tumors are potentially malignant, and are often border-line 

In both types mechanical interference is responsible for the disturbed 
chemical and physiological processes, expressing themselves clinically in 
haemorrhage and cholaemia 

Tieatmcnt — The pre-opeiative preparation consists of 

(1) Administration of large amounts of easily assimilated carbohydrates 
to build up the glycogen leserve of the livei 

(2) Adequate fluid intake of at least 3,000 cc of fluid daily This inav 
he administered m the form of a salt solution by hypodermoclysis or infusion, 
if there is a tendency towards vomiting 

(3) Calcium in some foim, eithei as calcium chloiide by vein, or as cal- 
cium lactate by mouth, should he given daily for a few days pre-operatively, 
in the effoit to prevent the post-operative haemorrhagic tendency, although 
lecent studies would make it appeal that a lack of available calcium is not a 
factor in the haemorrhagic tendency in obstruction jaundice 

(4) Transfusion of whole blood is indicated as a preparative measure 
when the haemoirhagic tendency is manifested by purpuric spots or a rapid 
sedimentation rate is present 

Opoatwe Placed It) c — Spinal anaesthesia seems to be particularly well 
suited to this type of case, as it spares the liver the burden of a geneial 
anaesthetic and makes easy the exposure of the hepatic and common ducts 
with a minimum of trauma Palliative operations of cholecystostomy 01 
cholecystenterostomy may he indicated when the lesion is below the level of 
the cystic duct, and is irremovable or where a more extensive and radical pio- 
cedure is contemplated at a second operation after improvement of the patient s 
condition has taken place 

Radical operation vanes with the type of pathology existing A three- 
stage opeiation has been suggested by Kansch'*'^ for tumors at the lower end 
of the common duct The first stage consists of a prehmmaiy cholecysten- 
terostomy to relieve the jaundice and improve the nutiition At the second 
stage, radical excision of the tumor is done Adjacent portions of the 
duodenum and head of the pancreas are resected if necessary with blind 
closure of the upper end of the duodenum, implantation of the ablated head 
of the pancreas, common bile and pancreatic ducts, into the lower end of the 
duodenum A gastroenterostomy is done at the third stage 

Where the giowth is strictly confined to the papilla, simple excision may 
be done through a transduodenal incision With the growth located higher 
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in the duct, but below the cystic duct, excision of that poi tion \\ itb cbolec} s- 
togastrostomy or cholecystenterostomy may be done 

When the giowth is at the level of the cystic duct or highei, resection of 
the involved portion with implantation of the hepatic duct into the stomach 
or duodenum is the proceduie of choice, but considerable technical difficulty 
may be encountered 

In the series repoited by Renshaw,^ resection of a portion of the duct 
with end-to-end union was done in one case, and resection of a portion of the 
wall with a plastic repair of the duct over a T-tube was done m anothei 
instance 

Post-opei atwely prompt measures are indicated to support the liver meta- 
bolism by the use of glucose and fluids Digitalis may be indicated for the 
circulation Blood transfusions should be resorted to where a hiemoirhagic 
tendency is present Calcium chloiide and paiathoimone may be of some 
use Re-introduction of bile by duodenal or rectal tube is indicated wheie bile 
loss IS excessive The continuous intravenous drip of 5 per cent glucose in 
Ringei’s solution as advocated by Matas foi various post-operative conditions 
should prove especially valuable m cases of obstructive jaundice complicated 
by haemorrhage and hepatic insufficiency 

Conclusions — (i) The symptoms of pnmaiy cancer of the common 
bile-duct are not pathognomonic They may be suggestive but in final analy- 
sis they aie simply the symptoms of mechanical biliaiy obstiuction 

(2) It IS important to consider the possibility of a pi unary malignant 
growth 111 all cases of persisting obstructive jaundice in patients past middle 
life The presence of one or more gall-stones in the common duct should not 
lead one to neglect a complete exploration of the ducts 

(3) Earl}^ operation is uiged with thorough and painstaking exploration 
of the common duct for possible malignancy in all suspicious cases 

(4) The high mortality which attends operations for biliary obstiuction 
due to primary cancer is due almost entirel) to complications resulting from 
mechanical obstruction of the biliaiy tract 

(5) Post-operative hcemorrhage following the relief of mechanical biliaiy 
obstruction is responsible for the high percentage of deaths 

(6) Diabetes complicating complete biliaiy obstruction is particularly 
dangerous, due to grave metabolic disturbance 

(7) Early diagnosis and eaily opeiation will tend to lower the moitahty 
rate not only by minimizing tbe chance of extension of the pnmaiy growth, 
but by decreasing the incidence of complications due to obstructive jaundice, 
namely, haemorrhage, hepatic insufficiency and cholsemia 
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THE RONTGENOLOGICAL LOCALIZATION OF SPINAL 
SUBARACHNOID BLOCK BY THE USE OF AIR IN THE 
SUBARACHNOID SPACE 

By William P Van Wagenen, MD 

OF Rochester, X Y 

FROM THE DEPARTMENT OF SDRGERA, NtUROSLRGICAL DIMSION, UMALRSITI OF ROCHESTER 

The difficulty of determining, at times, the exact level of a subaiachnoid 
block due to tumor and other lesions is too well known to warrant comment 
The use of hpiodol or similar preparations has added greatly to the certainty 
of diagnoses both as to the site of such a block and, to a certain extent, its 
nature Where the subarachnoid block is complete or nearly so, the rontgen- 
ological demonstration of a few cubic centimetres of air injected in the lumbar 
subarachnoid space will serve to denote the level of the lesion as well as 
hpiodol The meningeal reaction following the injection of a few cubic 
centimetres of air is practically ml, and certainly far less than that following 
a hpiodol injection It also has the advantage of being rapidly absorbed 
rather than acting as a foreign body for a period of months or longer 

A resume of three typical case records is given where the exact level of 
the lesion seemed to be in doubt 

Case Reports — Case I — R H (Hosp Case No 18,306), male, age thirty-one, was 
admitted to the Strong Memorial Hospital because of “pain in the left kidney region ” 
Fifteen months prior to entry the patient had contracted an acute Neisserian infec- 
tion of the urethra This was followed by a severe prostatitis and cystitis Some twelve 
months prior to entry he experienced urinary retention and from that time on catheter- 
ized himself at irregular intervals A severe pjelitis evidently ensued with considerable 
backache, pain in the region of the left kidney, chills and fever Because of this he was 
confined to another hospital for four months At about the same time that urinar} 
retention was noted a sense of burning, numbness, and pain of both lower extremities 
began Weakness of both lower extremities was also noted These sjmptoms pro- 
gressed until he was barelj" able to walk or turn over in bed At the time of entry he 
was emaciated and practicall}" bedridden The urinary tract was found to be badh 
infected Bladder calculi added to the difficulty of treatment of the infection 

Neurological examination showed an indefinite sensor} level at about the second 
lumbar segment Knee and ankle jerks were absent The cremaster reflexes were pres- 
ent The plantar and anal reflexes were absent A lumbar puncture showed a slighth 
xanthochromic fluid The initial pressure was 52 millimetres of water There was no 
rise in pressure on repeated jugular compression Cell count was five Pandy plus, Ross- 
Jones plus A few' w'ell-crenated red cells could also be made out in the spinal fluid 
Chloride determination w'as 695 milligrams per 100 cubic centimetres , sugar, 64 milli- 
grams, non-protein nitrogen 187 milligrams Six cubic centimetres of air were injected 
into the subarachnoid space after the fluid had been allowed to escape X-ra\s taken 
W'lth the patient in the sitting position show'ed the air shadow' stopping at the le\el of the 
body of the second lumbar vertebra (Fig i ) 

After the urinary tract seemed to be as free of infection as it might become for some 
time, a laminectomj w'as performed A large tumor eentral to the cauda equina was 
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found and removed Pathologically it proved to be a tumor arising from the perineural 
sheath of one of the filaments of the cauda equina (Fig 2 ) The patient did well 
until the ninth post-opeiative day when he developed fever and other signs of meningitis 
Death occurred thiee dajs later Autopsv revealed a bilateial pjonephrosis, multiple 
renal abscesses, multiple vesical calculi with c%stitis, and a gencralmcd meningitis 

Case II — H F (Hosp Case No 23,874), age, thirty-nme Increasing numbness 
and pain in both lower extremities for two vears, occasionally pain “between the shoulder 



Fir I — Reproduction of \ i n iici,iti\c slio\vins nii in spinal sub 
arachnoid space dciiotiii), louci Ic\cl of subai acliiioid block 


blades,” and occasionally a sensation of numbness in the right middle finger were the 
principal complaints He could barely walk e\en with the aid of canes Both lower 
extremities were spastic Deep reflexes were hyperactive Ankle clonus and Babinski’s 
sign were bilaterally positive Superficial reflexes were absent except pharyngeal and 
corneal The sensory level varied from time to time but was never recorded above that 
of the fifth thoracic segment 

A lumbar puncture showed the spinal fluid to be xanthochromic Initial spinal- 
fluid pressure was 130 millimetres water, abdominal compression caused a rise to 19° 
millimetres w'ater Jugular compression resulted m no rise 111 the manometer A diag- 
nosis of a spinal-cord tumor was made 
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Because of the history of numbness of the right middle finger, a lesion at a higher 
level than dorsal five or the sensorv le\el, e\as suspected Consequenth 6 cubic centi- 
metres of air were injected into the lumbar subarachnoid space Stereo AP X-ra\s 
were taken which showed the low'er level of the subarachnoid block at the bodj of the 
second thoracic vertebra In this instance the air shadow' of the trachea o\erla\ that 
in the suabarachnoid space and could not be delimited except in stereo X-ra^ plates 

A laminectomy revealed a large extramedullary benign tumor (perineural fibroblas- 



Fig 2 — -Artist’s sketch of tumor remored at operation in Case I 

toina) w'hich w'as removed in toto (Fig 3 ) The patient has recovered sufficienth so 
that he can w'alk easily wuthout canes although signs of permanent paramidal tract 
damage persist 

Case III — A S (Hosp Case No 50,026), age fort} -three Tlie exact date ot 
onset of the present illness may have dated back some ten vears at wdiich time the jiatieiit 
complained of a dull dragging pain m the left lower quadrant Two and one half }c<irs 
ago pain m the left lumbar region radiating into the groin was complained of A. leit 
nephrectomy w'as performed without relief of s}mptoms Three months prior to cntr\ 
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loss of sphincter control was noted When admitted she presented a nearh complete 
paraplegia The seiisorj' level was uncertain and variable A lumbar puncture showed 
tlie spinal fluid to be xanthochromic Pressure readings gave evidence of a complete 
spinal-fluid block Six cubic centimetres of air were injected into the lumbar subarach- 
noid space X-ray films taken show'ed the lower limit of the subarachnoid block to be at 
the level of thoracic 12 (Fig 4 ) 

A laminectomy revealed a large, very vascular extramedullary tumor w'hich had 
compressed the lower end of the cord into a nbbon-like structure The intradural por- 
tion of the tumor measured some 5 by 6 by 2 centimetres It was attached to the dura 
wdnch w'as removed with it The tumor was then seen to be of the collar -button tjpe 
with an extension ventrall}' alongside of the body of the eleventh thoracic vertebra 
This portion was not removed in as much as it seemed likely that the extent of cord 
compression was too great to hope for any relief of paraplegia Histologically the tumor 
was a hiemangioendothelioma 

Method of taking X-iay filins — All X-iays naturally must be taken uith 
the patient 111 the sitting position True lateral films of the spine aie prefei- 
able to antero-posterior views In the upper thoracic region stereo A P films 
may be taken if the shoulder-girdle structures obscure the spinal canal 

In two other instances of a complete spinal subarachnoid block air was 
injected into the lumbar sac to determine the site of the lesion X-rays failed 
to demonstrate a collection of air in the spinal canal Subsequent cisternal 
lipiodol injections revealed the cause of the block to be a chronic arachnoiditis 
This was also verified at opeiation 

Summary — The rontgenological demonstrations of an (5 to 8 cubic 
centimetres) injected into the lumbar space is a simple means of demonstrat- 
ing the site of a complete subarachnoid block In instances of chronic arach- 
noiditis, however, the air is too widely distributed and finely divided to be 
demonstrated rontgenologically 

The advantage of a lumbar air injection o\er lipiodol injected into the 
cervical subarachnoid space is its rapid absorption and the ease and lack of 
risk of the procedure 
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TREATMENT OF TUBERCULOUS EMPYEMA COMPLICATED 
BY PYOGENIC INFECTION* 

By Adrian V S Lambert, MD 
OP New York, N Y 

Tubercular infection of the pleura has been universally recognired as 
one of the causes of chronicity in empyema It never was an unusual or 
lare condition It has become much more common since the introduction 
and extensive use of artificial pneumothorax in the treatment of pulmonary 
tuberculosis 

The procedures designed foi the treatment of chronic pyogenic infections 
of the pleura, such as the Schede, Estlander and Delorme operations, are not 
as a rule followed by successful results On this account tubercular 
empyemata have been considered incurable At the present time, however, 
with the advances in thoracic surgery, these cases may be successfully treated 
by new procedures especially designed for tbeir care 

The appearance of tuberculous pus during the use of artificial pneumo- 
thorax, although disturbing, is not necessarily alarming, because patients 
will often tolerate large amounts well without presenting any untoward symp- 
toms The management of such cases will not be taken up at this time 
but our attention will be directed only to those cases of tuberculous empyema 
which are accompanied by pyogenic infections 

Such cases present a complicated problem, as there exist two distinct 
pathological processes demanding our attention The proper treatment of 
the one, pyogenic infection, may be contrary to the most desirable procedure 
for the care of the other, namely, the tuberculous infection Often the 
tubercular nature of the case is not recognized or even suspected until an 
appreciable time after drainage has been established by means of a rib re- 
section 

A knowledge of the changes, which occur in tuberculosis of the pleura, 
IS essential to a proper understanding of its treatment The pleura may be- 
come affected by tuberculosis in two ways through a blood-stream infection 
or through absorption of a pleuial exudate containing tubercle bacilli In a 
blood-stream infection the bacilli may lodge in any portion of the pleura 
either internal to or external to its elastic layer After this lodgment true 
tubercles develop, and the process may pi ogress through the various classical 
stages of a tubeicular piocess elsewhere in the body including caseation 
The more frequent manner of involvement, however, is through absorption 
of bacilli from a pleural exudate In this instance bacilli come from a focus 
within the lung Under these circumstances a tubercular pleuritis develops, 
characterized by the formation of tubercular granulation tissue without the 
* Read before the New York Surgical Societj March 14, 1934 
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cle\ elopment of true tubeicles and limited to that portion of the pleura lying 
internal to the elastic layei, the tubercular process rarely extending external 
to this layer Usually this piocess is accompanied by a profuse pleural 
exudate of eithei clear oi bloody seium Should pyogenic organisms gam 
access to such an exudate the case will present all the appearances of an acute 
pyogenic empyema, and its tubercular nature will be completely masked If, 
however, this primary seious exudate should be aspirated, the two layers of 
the pleura may become adherent, the pleural cavity become obliterated, and 
the process remain dormant for years , or, the case may run the course of a 
pulmonary tubercular lesion Likewise after aspiration the exudate may 
reaccumulate, alter its character and gradually become more and more puru- 
lent, until a true tuberculous empyema is established 

Coincident with this alteration in the character of the exudate the parietal 
pleura undergoes profound pathological changes The visceral pleura, on 
the other hand, ne\ er alters to the same degree These changes in the parietal 
pleura are chaiactenzed b}' the development of tubeicles inteinal to the elastic 
layer and the formation of non-tubercular fibrous tissue external to the elastic 
layer This fibrous tissue may accumulate to a thickness of one or more 
centimetres In cases of long duration it is not unusual to have calcareous 
placques form throughout the pleura These aie usually limited to the inner, 
surface but rarely may ln^olve the entire thickness of the pleura 

The pyogenic organisms may gain access to the pleural cavity m these cases 
in several different ways Theoreticall}^ they may enter via the blood- or 
lymph-stream, although we have no cases in which we have been convinced 
that this was their mode of entrance They may be introduced from without 
through some fault in technic during aspiration They may arise from the 
rupture of a small or large tuberculous focus in the lung The seriousness of 
infection by this latter path will vary considerably depending on whether a 
patent pleuropulmonary fistula is or is not established The presence of a 
patent pleuropulmonary fistula may alter materially the management of a case 

The organisms which we have recovered from such cases have been 
various strains of streptococci, staphylococci, pneumococci, the colon bacillus 
and numerous forms of anaerobes Some of the latter have developed a foul 
odor, others have not 

The management of a tuberculous empyema with an infection of pyogenic 
organisms will be influenced by the severity of the patient’s reaction to this 
pyogenic infection, and our treatment must be directed primarily toward 
Its cure 

There have been a few cases which present symptoms of such profound 
sepsis, that an immediate drainage by rib resection must be done A portion 
of the tenth rib m the scapular or posterior axillary line should be removed 
This IS a rib or two lower than is usually chosen in operations for an uncom- 
plicated empyema, the tenth rib being selected so that with the subsequent 
rise of the diaphragm a tract leading into the pleural cavity will be established 
between the diaphragm and the chest-wall Such a tract will heal more readily 
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than those extending directly thiough an intercostal space When the sepsis 
has been controlled we proceed to obliterate the pleural space in a manner to 
be described later 

Most cases, although thoroughly septic, have not demanded immediate 
drainage by i ib resection, and we attempt to eliminate the pyogenic organisms 
by irrigation with antiseptic solutions We have employed various substances 
for this purpose, none of which has pioved consistently satisfactory A i per 
cent wateiy solution of gentian violet or crystalline violet, a purer form of 
the same substance, has given the best results Doctor Amberson and Doctor 
Riggins have perfected the technic and will at some future date publish in 
detail their results At this time it may be stated that the pyogenic organisms 
have been eliminated m a certain proportion of cases and in other cases the 
violent nature of the infection has been controlled sufficiently to allow us to 
proceed with the obliteration of the pleural space The anaerobic organisms 
aie more lesistant to this foim of treatment than are the ordinary pyogenic 
ones, and in the presence of a persistent pleuropulmonary fistula it has not 
been possible to render the exudate steiile This is no doubt due to the con- 
stant reinfection fiom the focus within the lung 

The procedure in these cases is to aspirate the pleuial exudate and replace 
it by an equal amount of air A pyopneumothorax is thus established if one 
did not pieviously exist Ten cc of a i per cent watery solution of gentian 
violet is left in the pleural cavity Following this injection the exudate be- 
comes a thick jelly which must be removed by irrigation with normal saline 
solution on subsequent days, and fresh gentian violet solution injected and 
left in the pleural cavity 

If It IS not possible to control the septic manifestations promptly, a catheter 
IS introduced through the tenth interspace by means of a trochar and cannula, 
and the accumulation of exudate prevented through drainage 

After the pyogenic infection has been controlled, an extrapleural thoraco- 
plasty IS done m order to obliterate the pleural cavity The state of nutrition 
of the patient and any accompanying lesions which might seive as contra- 
indications must be considered Experience and judgment alone can determine 
the optimum time for opeiation 

The operation of extrapleural thoracoplasty is not a technically difficult 
one, and every well-trained surgeon should be able to perform it 

There are, however, certain features which are important and must be 
carried out to insure success The procedure must be performed in several 
stages, and a few ribs only should be removed at any one time 

We employ a hockey stick oi right-angled incision, the vertical limb 
extending 2 cc from the vertebral spines and the horizontal limb coming oft 
at almost right angle extending forward to the mid-axillary line We always 
remove the uppermost ribs at the first stage The ribs are removed at their 
articulations with the tip of the transverse processes In those cases in 
which the lung is completely collapsed against the mediastinum the transverse 
processes are removed and also the nb as far posteriorly as its neck 
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The removal of the transverse processes aids greatly m the obliteration of 
that portion of the pleural cavity lying in the vertebral gutter along the sides 
of the veitebral bodies This is the space where residual sinuses are apt to 
occur 

The first rib must be removed anteriorly beyond the subclavian groove and 
if possible It IS well to divide it beyond the attachment of the scalenus anticus 
muscle This allows the obliteration of the extreme dome of the pleural 
cavity It IS important to remove the second and third ribs up to their attach- 
ments to the costal cartilages These two ribs are the ones which hold out 
the uppei poition of the pleural space and anything short of their complete 
removal will not seive the purpose The full effect of the sinking in of the 
scapula IS not obtained until a portion of the sixth rib has been removed, 
because the lower angle of the scapula rides on this rib and is held out by it 
The fourth, fifth and sixth iibs are divided at the anterior axillary line or 
anterior to it, depending on whether the lung is paitially or completely col- 
lapsed, and whether the right or left side is involved As a rule more exten- 
sive portions of these ribs aie removed on the right than on the left side The 
remaining ribs are removed at their point of attachment to the diaphragm 

The success of this piocedure depends on two important factors, both of 
which make this distinctly advantageous to the opeiations which attempt 
obliteration of the pleural cavity by removing the pleuia and intercostal 
muscles first, two layeis of tuberculous pleura when brought in contact with 
one another adhere even m the piesence of pyogenic oiganisms provided the 
exudate is not allowed to accumulate This must be prevented by adequate 
drainage and the removal of any air either by frequent aspiration or the intro- 
duction of a catheter Second, the operative wounds heal by primary union 
because the procedure is undertaken in normal healthy tissue 

The foregoing procedure may be modified in cases having particularly 
extensive cavities or extremely thick or calcareous pleura In these the sixth 
rib and transverse process are removed subperiosteally and then the fifth, 
fourth, third and second ribs are denuded of periosteum but left tn situ A 
portion of the first rib is then removed The space between the denuded ribs 
on one side and the intercostal muscles and periosteum on the other is then 
firmly packed with gauze, pressing the parietal pleura, the intercostal muscles 
and the periosteum over toward the mediastinum The skin and muscular flap 
IS then sutured m place After ten days the wound is reopened, the ribs 
removed and the gauze pack is taken out This leaves two raw surfaces cov- 
ered by fresh granulations The wound is then closed without drainage The 
advantage of this procedure is an immediate obliteration of the pleural space 
following the first step A calcareous or very thick pleura is mechanically 
forced into a position where the two pleural surfaces are held in Contact and 
the possibilities of failure due to a residual cavity are diminished 

In the cases in which open drainage has been established there will always 
remain a sinus or comparatively small cavity on the diaphragm This may be 
closed in several ways Paralysis of the diaphragm following division of the 
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phrenic will at times aid in obliterating these cavities situated on the dia- 
phragm W e reserve the division of the phrenic until after the completion of 
the thoracoplasty believing that contraction of the diaphragm is an aid in 
drawing the anterior ends of the divided seventh to tenth ribs inward and 
that It IS a disadvantage to have the abdominal viscera push upward toward 
the thorax and hold these rib ends outward This is especially true on the 
right side where the liver serves as a compact solid organ 

The frequent and repeated cauterization of persistent pleural sinuses 
with 95 per cent carbolic acid will often close them One must be meticu- 
lous, however, to cauterize the extreme depths of the sinus, otherwise the 
superficial portion will heal and a residual abscess reform In a few instances 
where the cavity has been small or where a narrow tract has persisted we 
have laid these open and treated them as open granulating wounds 
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SKELETAL MUSCLE SARCOMA 

By Edgar M Bick, MD 
OF New York, N Y 

rnoM THE iiospiT^L ron joint disposes and from mt sinai hospital 

Tumors involving the skeletal muscles, while not of frequent occurrence, 
are by no means lare Of these the two most common types are hasmangio- 
mata and sarcomata The former have been most adequately studied, and 
have been reported in large numbers ® Hence they have been considered 
the more common It has been the author’s experience that the sarcomata 
are of equal if not greatei frequency Since 1913, when Kuttner and 
Landois^^ reported 130 cases of skeletal muscle sarcomata culled from the 
literature, and added sixteen of their own, theie has been no large series 
described In reviewing the case records of recent years at the Hospital 
for Joint Diseases and Mt Sinai Hospital, we were able to collect thirty-five 
instances of skeletal muscle tumor Table I shows their histogenetic distri- 
bution 


Table I 

II 

13 

4 

I 
I 
I 

— 20 

Fibroma i 

Neurofibroma (excluding von Recklinghausen’s 
multiple neurofibromatosis) 2 

Carcinoma i 


Haimangioma 
Sarcoma 
Fibrosarcoma 
Neurofibrosarcoma 
M3’’\osarcoma 
Myosarcoma 
Chondrosarcom a 


Total 35 

Of thirty-five tumors involving the skeletal muscles, twenty, or 57 per 
cent , were sarcomata, and eleven, or 31 per cent , were hsemangiomata Of 
the sarcomata, the greater number, by far, were classified as fibrosarcomata 
In Ewing,"^ the same observation is made, without statistics, regarding the pre- 
ponderance of fibrosarcomata among skeletal muscle sarcomata The dif- 
ferentiation of neurofibrosarcoma from fibrosarcoma is difficult, and m some 
cases impossible The former is apt to be encapsulated or, at least, well 
circumscribed, the latter more likely to be diffuse or less well demarcated 
In our series neurofibrosarcomata were second in frequency (four cases) 
In addition to the sarcomata classified in Table I, two other types have been 
reported Osteogenic sarcoma occasionally invades the adjacent muscle, es- 
pecially at sites where muscle origin or insertion is directly in contact with 
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bone, that is, at points of osteoperiosteo-muscle conjunction However, 
osteogenic sarcomata may at times invade adjacent muscle perforating both 
periosteum and muscle sheath Rhabdomyosarcomata have been repoited 
by Cohen,® Wolbach,^® and Muller The diagnosis of rhabdomyoma or its 
complexes has been doubted by several pathologists Its true nature 

brings up a problem in histogenesis extraneous to the present purpose 
Briefly, the term muscle tumor designates a neoplasm involving the muscle 
body It must not necessarily be composed of muscle fibres, in fact, it 
rarely, if ever, is In certain sarcomata of skeletal muscle, the muscle cells 
play a secondary part, in others they are concerned only spacially In the 
presence of a lapidly growing sarcoma the muscle cells may form part of 
the stroma due to the infiltrative type of growth characteristic of these 
tumois^^ Whether a so-called i habdomyosarcoma is a true derivative of 
muscle cells, or a sarcoma or teratoma in which such cells are fortuitously 
included, is the crux of this problem 

Sarcoma may involve the skeletal muscle in several ways First, the 
tissue of origin may be intramuscular , that is, sarcolemma, perimysium, inter- 
fascicular connective tissue, the visceral layer of muscle sheath, perineural 
or perivascular connective-tissue sheaths Secondly, the tumor may infiltrate 
the muscle body fiom a source outside, but in direct contact with it, such as, 
for example, a fibrosarcoma of peiiosteal or mtermusculai fascial origin 
This infiltration by direct contact is also the source of intramuscular osteo- 
and chondrosarcomata Thirdly, the muscle body may be involved by a 
metastatic process as occurs when a large secondary fibrosarcoma appears in 
the muscles and surrounding soft tissues of the thigh following the removal 
of a supposedly benign fibroma from the plantar surface of the foot ^ 

Age — The statement is repeatedly made that saicoma occurs most com- 
monly in youth or the young adult Howevei, fibrosarcoma of tbe extremities 
may occur at any age and, in fact, was found to be most frequent m the 
fourth and fifth decades ® The ages of the twenty cases herein listed range 
from ten to sixty, appearing with maximum frequency between twenty and 
forty The age groups foi fibrosarcoma and neurofibrosarcoma were similar 
This IS m marked contrast to a charactei istic age of origin for intramuscular 
haemangiomata The latter, in all probability, invariably a congenital lesion,® 

IS at least usually first noted in eaily childhood 

Dwahon — Of nine cases of fibrosarcomata m which the duration of 
tumor was noted, in all but one it was a year oi less In one case it was 
two and a half years (Comparable figures not given by Kuttner and 
Landois ) In four cases of neurofibrosarcomata the duration was from seven 
to twenty-six years The long duration of a static neurofibrosarcoma fol- 
lowed by a rather brief period of rapid growth, often, but not always after 
trauma, is characteristic of these tumors of nerve sheath derivation Like- 
wise, it IS not unusual for a fibrosarcoma of the anterior abdominal wall to 
be discovered only at the time of pregnancy when distention of the muscu- 
lature brings a hitherto unnoticed sausage-shaped tumor into prominence 
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Although a muscle tumoi of relatively short duration suggests a diagnosis of 
fibrosai coma, one of longer duiation does not necessarily signify benignity 
In the piesence of a neoplasm which has existed from childhood, hjemangioma 
must be considered, m one of long duration having an onset latei m life, a 
neurofibiosarcoma is a piobable diagnosis 

Location — The sites of piedilection for intramuscular sarcomata are the 
thigh, abdominal wall, and foieaim, sixteen of the twenty cases occurring in 
these legions with appioximately equal frequency Two of the neurofibio- 
saicomata occurred m the leg and two m the forearm Fibrosarcomata 
occuning m the abdominal musculature have long been known undei an old 
clinical name, “desmoid,” le, fibious tumoi These usually involve the 
rectus abdominis of either side 

Pam — Pam is laiely an eaily symptom In most instances, although 
a minor ache may have been present at recuirmg intervals, actual pain is 
eithei never experienced, oi appears only when the tumor is well advanced 
in size When present, it is apt to be desciibed as “rheumatic” Unlike 
bone saicoma the pain is seldom constant The presence of pain ladiatmg 
down a specified neive distribution is suggestive of, but not pathognomonic 
for a neurogenic tumor or neurofibrosarcoma ^ ^ Any muscle tumor which 
in Its growth involves a nerve spacially Avill produce similar radiating pain 
Muscle sarcomata may or may not be tender Usually they aie not How- 
ever, occasionally one finds some moderate pain present for a while aftei 
a slight tiauma 

The absence or inconsequentiality of pain in these tumors explains the 
rarity of early diagnosis Situated as they are in deep resilient stiuctures, 
covered by soft subcutaneous fat, tbe tumor of itself draws no attention 
until its presence is visibly peiceptible This occurs only aftei it has at- 
tained a consideiable size Occasionally, however, palpation during the 
course of a careful examination may discoA'^er it before a visible tumor 
appears, but, even so, it must have reached a fanly large size before becom- 
ing palpable through the ovei lying tissues 

Mobility — Primaiy muscle tumois in general have a characteristic mobil- 
ity, especially when felt at a stage in then giowth before adjacent tissues 
are involved They are deep-seated, the skin and supeificial tissues aie 
mobile m reference to the tumor , the tumor is mobile m reference to under- 
lying bone , and it can be felt to change position during contraction or elonga- 
tion of the muscle The amplitude of change m position during muscle 
activity diminishes as its situation approaches the functional mid-point of 
the muscle, and increases as it is distant from that point Until the size of 
the intramuscular tumoi is such that it mechanically interferes with the 
excursion of the muscle, or until in its growth it perforates the muscle sheath 
and attaches to adjacent fixed tissues, there is no perceptible disturbance in 
muscle function This, of course, does not apj^ly to muscle tumors of the 
second category (vs ), where the muscle has been involved by infiltration 
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from adjacent tissues In these latter cases mobility is either entirely re- 
stricted or IS palpable as a mass waving on its pedicle 

Size — In size, skeletal muscle sarcomata when first seen range from that 
of a pigeon’s egg to a large grapefruit The latter are not infrequently 
encountered m the thigh When occurring in the abdominal wall they usu- 
ally resemble a large frankfurter sausage in size and shape 

Consistency — These tumors are characteristically firm, occasionally to 
the point of simulating bony baldness A soft muscle tumor suggests but 
cannot define a haemangioma, since a myxosarcoma may be quite limpid 
to the touch 

Gloss pathology — A knowledge of the growth characteristics of sar- 
comata IS essential to a proper conception of therapeutic approach These 
neoplasms grow not by invasion, as does carcinoma rvith its gross displace- 
ment of the recipient tissue, but rather by infiltration, an insidious penetra- 
tion of the connective-tissue framework of the area involved Hence a 
definite line of demarcation never becomes apparent A gross mass may 
be seen where the sarcomatous tissue is dense, but the borders of this mass 
will be fringed with long strands of neoplastic fibrils extending into the 
adjacent connective-tissue pathways It is only in the neurofibrosarcomata 
that encapsulation is sometimes found In these tumors there seems to be 
some factor (a problem, incidentally, as yet unsolved) which confines the 
local growth, though not the metastatic, to connective tissue of nerve- 
sheath origin 

The malignancy of sarcoma varies as does that of carcinoma Experience 
teaches, for example, that the desmoid of the anterior abdominal wall is 
almost always of low malignancy When metastasis occurs in sarcoma it 
takes place directly thiough the blood-vessels rather than through the lym- 
phatics Hence, enlargement of the proximal lymph-nodes does not occur 
in sarcomata of the extremities as it invariably does in carcinoma ® In 
sarcoma, metastasis is apt to appear first in the lungs, arriving through the 
blood-stream without intermediate rest points Thus the potential danger 
to life IS considerable even in the early stages of muscle sarcoma 

Biopsy — The value of biopsy in skeletal muscle sarcoma is the same as 
that for other sarcoma The inherent sources of error must be weighed 
against the invaluable advantages of a true diagnosis when it is obtained 
This problem is also extraneous to the present study However, it may 
be here stated that the purpose of this series of studies by the present author, 
as of similar studies by other surgeons, is to so define and describe the clinical 
aspect of many tumors as to make diagnosis possible, or, at least, reason- 
ably certain, on the basis of clinical history and examination In this way, 
the X-ray and biopsy will assume their proper functions as methods of 
laboratory confirmation m well-indicated cases 

Theiapy — The treatment of primary intramuscular fibrosarcoma or 
myxosarcoma is excision of the tumor with the surrounding muscle tissue 
as extensively as is feasible , if necessary, even to the resection of the entire 
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muscle Close sciutiny must be maintained for evidence of involvement 
of nearby fascial layeis Following this there should be given a prolonged 
course of deep ladiation This is advocated with full appreciation for the 
fact that tumors of connective-tissue origin stand well down in the series 
of radiosensitivity Howevei, the dangei to life is such that any additional 
factoi of safety beyond suigical excision should be added to the treatment 
Radiation piopeily applied ovei a sufficiently prolonged period of time may 
m some instances be a life-saving device In the presence of the secondary 
type of muscle sarcoma, the excision must of course include a wider area 
In such cases involving the muscles of extremities, amputation is the treat- 
ment of choice 

Neurofibrosaicomata aie among the most radioi esistant of all sarcomata 
It IS doubtful whethei radiation ever affects them On the other hand, the 
complete excision of intramusculai neurofibrosarcomata is often possible 
due to the presence of a well-encapsulated mass (vs) It is our opinion 
that, with present knowledge, nothing can be done in these cases to avoid 
metastasis other than amputation The success of therapy in skeletal muscle 
sarcomata depends upon (i) the grade of malignancy of the tumor at the 
time of treatment, (2) eaily recognition and differentiation, and (3) the 
completeness of excision These factors are given according to their degrees 
of importance Radiation, while always to be advocated, is still of doubt- 
ful efficacy 111 determining the outcome of any given case 
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LOCALIZED CHRONIC ULCERATIVE ILEITIS 

By Arthur D Bissell, M D 
or Chicago, III 

ritOM TIIL DPPMITMLNT OI SUnGERI Of THE UM\FnSm OF CHICAGO 

For the last twenty-five years and during the last decade particulaily, 
there have been spoiadic repoits in the literatuie of cases loosely classified 
under the heading gianulomata of the intestine 

Until 1909, when Heniiich Braun lefeired to a case previously repoited 
by him and collected leports on seveial othei cases, the condition was prac- 
tically disregarded in both Europe and Ameiica Probably many cases of 
intestinal granulomata had been seen prior to this time, 111 fact some had 
been reported But the majority of such cases were relegated to a pathologi- 
cal discard under such headings as tuberculomata, malignancies and the 
granulomata of s}’phihs, and their tiue nature never questioned or studied 

In 1909, Braun, pointing out the importance and difficulty of differentiat- 
ing these intestinal granulomata from neoplasms of the intestine, collected 
six cases (including two of his own) of this type The granulomata were 
situated at vaiious places m the large intestine and the majoiity caused ob- 
structive symptoms In most cases a mass could be felt In none of the 
cases was the etiology apparent In 1920, Tietze® reviewed all liteiature on 
this type of case and added to it several cases of his own Moschcowitz and 
Wilensky,° 111 1923, reported four cases, in one of which the terminal ileum 
was involved In 1925, Coffen'^ added a case to the literature and cited 
previous cases as reported by Biaun, MoschcoAVitz and Wilensky In I 93 ^> 
Mock^ described ten cases of granulomata and, m 1932, Golob“ repoited an- 
other case, discussed the subject further, and made some suggestions as 
to its etiology 

The etiology of the condition is exceedingly obscure Many cases of 
granulomata are found apparentl)'- arising around a foreign body Mock be- 
lieves that they are usually due to a low-grade infection Golob cited a case 
in which he believed the presence of a duodenal ulcer with its "constantly 
irritating influence over the ileocsecal region” might have been a predisposing 
factor 

Until 1932 no attempt had been made to differentiate a specific entity 
from the types of cases which had previously been reported They were 
simply called intestinal granulomata, and they were found throughout the 
large intestine, in the omentum and occasionally involving the terminal ileum 
and proximal caecum In 1932 Crohn and his co-workers^ isolated from 
this mass of heterogeneous granulomata a specific entity which they called 
regional ileitis ” In a review of the work by Tietze and Mock they were 
unable to find a report of a case which approached the picture which they 
had discussed In one case reported by Moschcowitz and Wilensky, however, 
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there was a close resemblance to the type of case they classified as regional 
ileitis 

Regional ileitis, as described by Crohn et a/ , is a. disease which clinically 
suggests ulcerative colitis It is characterized by fever, diarrhoea, and emacia- 
tion and eventually leads to intestinal obstruction requiring surgical inter- 
ference In all cases a mass is present in the lower right iliac fossa In 
all cases the terminal ileum is alone involved The process begins at the 
ileocsecal valve and extends upward, involving the ileum usually for a dis- 
tance of from 20 to 30 centimetres Often there are fistulse leading to ad- 
jacent segments of the colon and occasionally to the anterior abdominal 
wall The etiology of the condition is unknown 

Characteristically, the pathology is as follows The inflammatory process begins at 
the ileocsecal valve and usually involves 20 to 25 centimetres of the distal ileum It is 
most pronounced at the valve, the process becoming less severe and gradually shading off 
into normal intestine, proximally The submucosal, and to a less extent the muscular, 
layers of the bowel show hyperplastic and inflammatory changes The walls are thickened, 
the lumen made smaller The adjacent mesentery is greatly thickened and fibrotic 
The formation of fistulous tracts into adjacent loops of bowel (sigmoid, cacum, 
colon) IS common These fistula: are preceded by slow perforations giving rise to walled- 
off abscesses which, if drained, result m intractable frecal fistula: 

Microscopically the picture is one of non-specific inflammation and proliferation In 
many cases the mucous membrane is destroyed and often replaced by an atrophic layer 
of epithelium Giant cells are occasionally seen They are interpreted by Crohn to be 
due to a foreign-body reaction to minute particles of vegetable material entrapped m 
lymphatics during the process of healing 

In half of the cases reported by Crohn, previous appendectomy had been done It 
IS pointed out that in cases m which no appendectomy had been done, the walls of 
the appendix showed inflammatory change but the mucosa was normal 

The disease is limited to young adults Males are more often affected The dis- 
ease lasts over months or years Diarrhoea, fever, loss of weight and amsmia are almost 
constant features The temperature is usually intermittent with periods of remission 
It rarely goes higher than 103° F The diarrhoea is the chief complaint Two to four 
stools a day of varying consistency, but always containing mucus and often blood and 
pus, are usually the case Tenesmus is always lacking 

The authors state that perirectal abscesses, condylomata and pen-anal fissures are 
never found since the colon and rectum are not involved 

Vomiting, accompanied by pain and visible peristalsis, is present m the stenotic cases 
The pain is dull and cramp-likei and may be fairly general in the lower abdomen or 
localized in the right lower quadrant Occult blood is found in the stools The white 
count IS usually normal but may be slightly elevated 

The authors list characteristic findings in the physical examination as follows 
(i) A mass m the right lower quadrant (2) Evidence of fistula formation (3) 
Emaciation and ansemia (4) Evidences of previous appendectomy (5) Evidences 
of intestinal obstruction 

The disease may be divided into four types, according to Crohn In one type the 
disease simulates acute appendicitis There are signs of acute intra-abdominal inflamma- 
tion with an elevation of temperature and leucoc>te count, tenderness m the lower right 
quadrant and occasionally a mass in this area If operation is done at this time, the 
terminal ileum is greatlj thickened, red, blotchy and surrounded by oedematous tissues 
Pen-appendicitis is present, and occasionally one finds an abscess In another type 
symptoms of ulcerative enteritis With colicky abdominal pains, diarrhoea, and elevated 
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temperature predominate Loss of weight, anaemia, and general weakness are charac- 
teristic of the later phases of this type Qmically it passes slowly into the stenotic type 
of the disease In the stenotic type, which is the most common, the symptoms are those 
of small bowel obstruction of varying degree Cramps, borborygmus, occasional vomiting, 
and constipation may be present In the last type the outstanding feature is the presence 
of persistent faecal fistulae These fistulae follow an attempt to dram what are thought to 
be appendiceal abscesses Fistulae, it is pointed out, may develop after the original drain- 
age wound has been healed for several months 

In the rontgenographical examination two observations are of value m the diagnosis 
Because of the clinical resemblance of this disease to ulcerative colitis, a barium enema 
IS usually first given This examination is negative because the disease stops at the 
ileocascal valve A barium meal, however, usually denotes a fluid level m the terminal 
ileum and delayed motivity m this region In the stenotic type the delay is pronounced 

Regional ileitis is to be differentiated from ulcerative colitis, ileocaecal tuberculosis, 
fibroplastic appendicitis, carcinoma of the terminal ileum, Hodgkin’s disease, actinomycosis, 
sarcoma, intestinal or mesenteric tuberculosis and non-specific proctitis 

The treatment of the condition is primarily surgical Medical treatment is palliative 
and supportive Resection of the diseased segment leads to a cure of the condition m all 
patients surviving the operation 

Case Report — A man aged thirty-nme was admitted to the Billings Hospital Sep- 
tember 19, 1932, on the service of Doctor Palmer complaining of diarrhoea of four years’ 
standing, intermittent abdominal cramps, loss of 49 pounds m four years Until five 
jears ago he had been entirely well He then developed a diarrhoea and had as many 
as fifteen or sixteen thin, watery stools daily He averaged from six to eight stools daily 
This diarrhoea persisted intermittently, with occasional remissions lasting from several 
days to a month, until his entrance to the hospital Occasionally there was tenesmus 
associated with this diarrhoea, and though there was mucus m nearly ail the stools, 
no blood or pus was ever seen During the remissions, the stools were usually of a 
normal consistency, however, there were always at least two movements daily The 
diarrhoea occurred without relation to the type of food eaten or to the activity of the 
patient Associated with this diarrhoea, were abdominal cramps which were partially re- 
lieved by defecation and enemata, and an almost constant, dull, aching pain in the lower 
abdomen, which frequentlj’^ radiated to the right loin 

The patient’s family physician sent him to a nearby hospital for observation While 
there gastro-intestinal X-rays were taken, gastric analysis made and, stools examined 
After three days the patient was discharged, told that there was nothing organically 
wrong with him, and put on a low-residue diet of milk, cereals, etc He adhered to this 
diet for SIX weeks with no relief 

In about August of 1928 he went to a clinic where, after eight days of observation, 
he was told that he had a fissure in ano He was advised to rest in the country, eat a 
normal diet and take retention enemata of warm olive^oil twice daily This advice 
ivas followed, the patient remaining m the country for one month At the end of this 
time he had experienced no relief He sought the advice of another doctor m Chicago 
and remained under his care for three months During this time the treatment was 
purely dietary with the exception of enemata given night and morning After three 
months of this treatment, during which the patient felt somewhat relieved, he developed 
an ischiorectal abscess This was opened and the physician stated that it was due to a 
fistula and that it would heal spontaneously The drainage persisted for three months and 
finally the patient went for treatment to a sanitarium which specialized m rectal dis- 
ease During all this time the diarrhoea and abdominal pains persisted intermittently 
After eight operations the patient was discharged as cured so far as the fistula was 
concerned He went home for about two months When he left the hospital he felt 
much better and was having only occasional cramps and diarrhoea About two months 
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later, however, the diarrhoea and pains grew worse and he again went to a clinic for 
examination and treatment 

Before entering the clime he noticed that he felt feverish During his five weeks’ 
stay he ran a temperature of from 986° to 103° F The fever persisted until about ten 
days before his dismissal While m the clinic the patient developed frequency (about 
every thirty minutes), burning, and nocturia He was cystoscoped and told that his 
urinary symptoms were due to mechanical causes The urinary difficulties lasted until 
about three weeks after his dismissal from the hospital 

The patient was told on entering the clinic that a mass could be felt in his rectum and 
that it could be seen in X-ray examination Colonic irrigations were instigated and 
diathermy treatments given The patient states that as a result of this treatment he 
felt much better The diarrhoea and pain disappeared and he gamed m weight He was 
discharged from the hospital and told to continue the diathermy and irrigations This 
he did until January, 1932 After leaving the clinic the diarrhoea and abdominal pain 
recurred but were neither so severe nor so frequent as before The patient discontinued 
the diathermy After a brief period, pain and diarrhoea became more severe He again 
tried diathermy, this time with no relief He entered this hospital in August, 1932, 
for observation and treatment 

His past history, with the exception of that which has already been given, was largely 
irrelevant His best weight five years ago was 210 pounds One \ear before entering 
the hospital he weighed 143 pounds He had lost 20 pounds in the last six weeks 

It was brought out in the historj that his attacks of pain were much worse at night 
and that a bowel movement onlj partially relieved them Associated with the abdominal 
pain there was a right lumbar pain, which, though less severe than the cramps, lasted 
long after they had ceased In addition to the complaints of diarrhoea, pam, and pro- 
gressive weakness and loss of weight, the patient stated that for several months he had 
had frequency of six to eight tunes a daj, nocturia of two times, and dribbling and in- 
continence which had been growing progressively worse for the last six weeks 

He was a fairly well-developed, fairly well-nourished white male who looked at least 
five years older than his stated age, and who was not acutelj ill The physical examina- 
tion was essentially negative except for the following findings 

Hcatf — There was a soft sjstohc murmur o\er the aortic area which was transmitted 
up the neck The heart was otherwise normal 

Abdomen — The abdominal musculature was well developed and somewhat spastic 
There was some generalized tenderness all over the low'er abdomen The entire abdomen 
was tympanitic No fluid w'as found on percussion nor were there anj areas of definite 
dullness The bowel wms distended and vigorous peristalsis was seen to occur at 
five-minute intervals 

During a typical attack ol pain the spasticity of the muscles of the lower right 
quadrant increased enormously and a definite sw'elhng could be seen in this area At 
the same time visible peristalsis occurred and then, accompanied by much rumbling 
and gurgling, the mass diminished m size and, together wnth the spasticity of the over- 
lying musculature, disappeared 

Rectal examination revealed the scars of previous operations At the upper edge 
of the prostate a large, irregular mass was felt which did not seem to involve the rectal 
wall The mass was not ballotable 

Proctoscopic examination revealed a sudden narrownng of the lumen of the rectum 
at about 12 centimetres as if from pressure from without The proctoscope could not be 
manipulated beyond this point 

Laboiato)y Findings — Blood hiemoglobm 92 per cent Sahh , red blood cells 
4,490,000, white blood cells 6,500, differential polymorphonuclears 57, large leucocjtes 2, 
small leucocytes 34, mononuclears 4, eosinophiles 4, basophiles o Blood Wassermanii 
and Kahn negative Urine negative except for 5 to 10 white blood cells per high powered 
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field on tuo out of six examinations Stools negatne for blood and mucus on all ex- 
aminations 

The patient remained on the medical service for nine dajs after his entrance into 
the hospital During this time a gastro-mtestinal X-ray was made 

X-ray Repot — Colon fluoroscopv August 22, 1932 With enema the colon fills 
easilv and completeh from the rectum to the tip of the caecum and after vigorous manipu- 
lation through the abdominal wall the barium enters the ileum m a fine stream The 
appendix is not seen 

Stomach fluoroscopj August 23, 1932 Barium giv’^en yesterday is scattered through- 
out colon Oral barium is taken without difficult} The oesophagus and stomach are 
entire!} normal except that the latter is in high transverse position with a posterior 
bulb (Figs I and 2 ) 



Fic I Fig 2 

Fig I — Banum enema fi\e da\s Iicfore operation sho\ ing sharp retention of barium at ileocaical \ahe 
Fir 2 — Banum meal four (Ia\s before operation, twent> three hours after ingestion Xote enor 
mous dilation of terminal coils of ileum with tjpical stepladder arrangement Stoppage of barium at a 
point near the ileocaical valve 

Serial No 3 Abdomen Patient prone, six hours after the ingestion of the oral 
barium The stomach is empt} The coils of small intestine contain most of the barium 
and appear enormousl} dilated Small amounts are also seen in the colon 

Serial No 4 Twent} -three hours after ingestion of barium There is still con- 
siderable retention of the barium within the small intestine Barium is also seen m the 
CECcum, transv^erse and descending colon 

Serial No 5 Approximate!} forty-eight hours after ingestion of oral barium 
The banum has now almost completely left the small intestine and is within the colon 
Obviously there is dela}ed empt} mg time of the small intestine with marked dilation 
of it We have not been able to demonstrate a mass within the gastro-mtestinal tract 
though we can infer the presence of something within the abdomen causing a partial 
obstruction to the passage of the barium meal The impression resulting was of a mass 
( ") within the abdomen causing dela}ed motilit} of barium through the small intestine 
While on the medical service the patient was given tincture of belladonna and 
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deodorized tincture of opium in an effort to relieve his symptoms Further study of 
the case was interrupted about a week after the patient’s entrance into the hospital by 
the rapid onset of alarming signs of acute intestinal obstruction which seemed to be 
located at the ileocsecal valve which had previously been shown to be stnctured 

Opetatwn August 27, 1932 Ethylene anaesthesia Dr Andrews Through a right- 
rectus incision an enormous mass of matted, indurated bowel was discovered in the cul- 
de-sac This was freed bj finger dissection and the pocket from which it was taken 
packed with gauze The mass was then delivered outside the abdomen and found to be 
composed of terminal ileum The appendix and caecum were grossly normal The ileum, 
together with its mesentery, was enormously thickened for a distance of about 8 inches 
above the ileocaecal vahe The ileum abo\e this mass was markedly hypertrophied due 
to the obstruction Scattered throughout the mesenterj were large, indurated glands, 
some of which fluctuated Exploration of the abdominal cavity revealed no signs of 
tuberculosis It was therefore decided that the intestinal pathology was due to a low- 
grade pyogenic infection in the terminal ileum 



Fig 3 — Photognph of excised specimen Note enormous thickness of walls of terminal 
ileum and normal appendix and caicum at bottom 

A Mikulicz exteriorization was made and a portion of the csecum, together with 
the indurated ileum, was brought outside the abdominal wall and sutured m place The 
abdominal wall was then partially closed around the loop of exteriorized intestine 

The next day, under nitrous-oxide antesthesia, the terminal portion of the ileum and 
proximal portion of the caecum were amputated with the actual cautery and a right-angle 
clamp applied to the spur The walls of the ileum measured 3 to 4 centimetres in thick- 
ness and the lumen was about i centimetre in diameter The wound was partially 
closed with interrupted silk sutures 

Pathological Report — Gioss — The specimen is that of terminal ileum, appendix 
and proximal caecum The ileum is enormously hypertrophied and indurated The at- 
tached mesentery is markedly thickened, indurated and hypersemic and contains many 
hyperplastic lymph-nodes which display a reddish-gray pulp on cut section The walls 
of the appendix and caecum are slightly thickened 

On cut section, the walls of the ileum, particularly at its distal end, are seen to 
be enormously thickened and fibrotic (Fig 3), the lumen being encroached upon Near 
the ileocaecal junction the walls measure 3 to 4 centimetres m thickness while the lumen 
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IS only I centimetre m diameter The hyperplasia of the walls becomes gradually less 
marked proximally, and at about 25 centimetres from the ileocsecal junction the ileum is 
apparently normal At various places near the ileocaecal junction, the mucosa is de- 
nuded and exhibits shallow serpiginous ulcers with low margins 

Micioscoptcal — The walls of the ileum are markedly thickened and oedematous 
The mucosa is lacking m some areas with the formation of shallow ulcers with over- 
hanging edges There is a marked diffusive and focal lymphocytic infiltration of the 
submucosal layers, the normal lymph follicles are hyperplastic and the vessels are en- 
gorged (Fig 4 ) The muscular layer is markedly hypertrophied and exhibits diffuse 
leucocytic infiltration The serosa is covered by a thin layer of leucocytes and degenerat- 
ing fibrin No granulomas are present in any of the sections 



Fig 4 — 2\ maf^nification of section through inflamed area, showing numerous 
ulcerations, hjpertrophy and cedenia of outer lajcrs and marked focal collections of 
lymphocytes 

Sections from the appendix are essentially negative except for a thin layer of fibrino- 
purulent exudate over the serosa 

Following this operation the patient made a fairly rapid convalescence, his urinary 
symptoms entirely disappeared, and he regained his appetite and was relieved of all 
pain The diarrhoea, however, persisted, probably due to the fact that all the irritated 
portion of the ileum had not been removed at the operation The liquid ileostomy drain- 
age was alkaline (Ph 8) and had a marked digestive action on the wound edges, which 
became excoriated and extremely tender In an effort to neutralize this fsecal drainage, 
continuous irrigation with i/ioo N hydrocholonc acid was instigated This was com- 
bined with continuous suction designed to carry away excess faecal material and irri- 
gating solution The condition of the wound materially improved under this treatment 
In addition to this persistent diarrhoea from the ileostom} there was marked infection 

963 



ARTHUR D BISSELL 


of the wound and considerable purulent drainage, possibly due to the breaking down of 
the mesenteric glands seen at operation 

It was not considered safe to attempt a closure of the ileostomy in the face of such 
marked infection 

On the twenty-fourth of October, about a month after the original operation, the 
patient, who had been up in a wheel chair for two dajs, suddenly developed all the 
signs of an acute intestinal obstruction with vomiting, distention, and marked visible 
persistalsis 

On the following day under ethjlene anesthesia, laparotomy through the old opera- 
tive wound was done and revealed a fibrous band constricting the ileum just proximal 
to the ileostomy opening This was divided, allowing material which had been dammed 
back m the ileum to well up in the field A catheter w'as sutured into the ileostomj open- 
ing and the gut closed around it The w'ound was then closed around the tube in layers 

Drainage from the tube persisted for about six days The tube w'as then wnth- 
drawn and the w’ound strapped with adhesive tape Healing took place almost bj first 
intention The patient was discharged November 20, 1932 At that time there was 
a verj small amount of purulent drainage fromi the wound There had been no fiecal 
drainage since the removal of the tube 

Discussion — This case seems to us to belong m the categor}^ described by 
Crohn and called by him regional ileitis It belongs in the type wdiich they 
designate as stenotic It differs from their cases m several respects None 
of then cases had had rectal fissures or fistula;, as had our case Tenesmus 
was not one of the chaiacteristic featuies of the cases they reported Furthei- 
more, the formation of fistulte from the affected gut to adjacent colon or 
sigmoid was an important finding m then cases which was not present m ours 
We feel that the differences between oiu case and the cases they described may 
be attributed to the fact that m our case the affected ileum w'as bound down 
in cul-de-sac Since the histoiy of the disease dates back well before tbe 
appearance of the lectal abscess, it may be assumed that the ileitis preceded 
the abscess formation If this is tiue, it would seem entirely possible that the 
presence of this inflammation in the cul-de-sac could easily give rise to an 
abscess, which, if drained, would cause a persistent rectal fistula, which, as in 
their cases of abdominal fistulae, vvas very difficult to cuie because of the 
underlying inflammatory mass 

Furthermore, the occasional tenesmus which oui case had could also be 
attiibuted to the pioximity of the ileitis to, and its consequent iiritation of, 
the lectuin 

The urinaiy symptoms, so outstanding a featuie of oui case, weie ceitauily 
due to pressure and nutation of the bladdei by the mass 111 the cul-de-sac 

Another feature of our case which was due to the position of the involved 
ileum IS the fact that it might be easily confused -with non-specific proctitis 
In this condition a brawny, induiated mass outside the rectal wall is one of 
the outstanding features 

The absence of secondary anaemia in our case can possibly be explained 
by the remissions which oui patient had had repeatedly during the course of 
the disease 
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In all othei respects the pictuie is certainly typical of the regional ileitis 
described by Ciohn 

Note — Since this report was written another case of localized chronic ulcerative 
ileitis has been seen and operated at this hospital The patient, age twenty-eight, 
entered the hospital on June 9, 1933, complaining of a tender mass in the lower right 
quadrant which he had accidentally palpated five days before entrance to the hospital 
Two and a half weeks before entrance he had noticed a dull ache which occasionally 
became a sharp pam in this same region The pain was rhythmical in character, occur- 
ring at intervals of a half minute and lasting for from three to ten seconds The patient 
was conscious of this pam for approximately two weeks following its first appearance 
It continued during this period wutli about the same degree of severity For four dajs 
before hospitalization the pam had become much less severe At no time was there 
am associated nausea or ^omItmg, but on careful questioning the patient stated that for 
the past four years there was a tendenci' to diarrhoea in the morning No blood had ever 
been seen in the stools 

On physical examination a mass about the size of a lemon could be palpated m the 
low^er right quadrant The mass w'as tender and freely moveable Otherwise the 
physical examination w'as negative 

Fluoroscopj’' and X-ra} plates revealed a definite filling defect at the ileociecal 
junction w'hich w'as not obstructive but was definiteh' tender to palpation 

On the basis of ph} sical examination and X-ra}' findings a tentative diagnosis of 
neoplasm or granuloma of the ca:cum w'as made Because of the tenderness demonstrable 
both at pin sical and fluoroscopic examination the latter diagnosis was thought to be 
the more probable 

On entrance to the hospital the w'hite blood cells w'ere 10,000, red blood cells 
4,900,000, hcemoglobin 85 per cent (Sahli) , pulse 100, temperature 986, urine negative 

On June 10, 1933, a laparotomy w'as done by Doctor Phemister through a right 
rectus incision and a hard mass found at the ileocaecal junction Several large, indurated 
lymph nodes in the adjoining mesenterj could be palpated, in a line extending medially 
and upw'ard The terminal ten centimetres of ileum and proximal fifteen centimetres of 
Ccccum and ascending colon w'ere resected and a side-to-side anastomosis made 

A frozen section at the time of operation was diagnosed as being suspicious of 
lymphosarcoma 

The patient made an uneventful recovery and was discharged two w'eeks following 
the operation 

The bow'el resected at operation show'ed the following gross pathology On opening 
into the lumen of the ileum the wall w'as found to be markedly thickened and a re- 
dundant portion of the mucosa extended for a distance of about one centimetre through 
the ileocsecal valve A superficial longitudinal erosion of the mucosa of the ileum tw'o 
and a half bj' one centimetre w'as found w'hich ended sharply at the cascum The 
appendix w'as abnormallj' long and curved on its mesentery m a semi-circle but w'as 
otherwise grossly negative A mass of enlarged lymph glands was present on the 
posterior medial aspect of the ileociecal junction The largest of these nodes measured 
tw'o and a half centimetres across and the smallest eight millimetres On cross section 
these nodes appeared homogeneously grayish white The caecum and colon were grossly 
normal 

Microscopically the picture is one of non-specific inflammation The mucosal ulcer 
IS shallow and has sharp margins The mucosa adjacent to the ulcer and proximal to 
It for a distance of approximately ten centiirietres is hypersemic and infiltrated w'lth 
pol 3 'morphonuclear neutrophiles A markedly h3'perplastic Peyer’s patch appears at 
one margin The wall of the ileum beneath and beyond the ulcer is two to three times 
its normal thickness and exhibits fibrosis with a marked diffuse and focal infiltration 
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consisting largely of round cells and polymorphonuclear neutrophiles in almost equal 
numbers At a distance of six centimetres from the mucosal ulcer the serosa is 
moderately infiltrated in the same manner This polymorphonuclear infiltration may also 
be seen at the tip of the appendix but does not extend through the muscularis or serosa 
The csecum and ascending colon are microscopically essentially normal There is no 
evidence of tuberculosis or neoplasm m any of the sections examined 
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ANTERIOR HEMIPYLORECTOMY FOR ABERRANT PANCREATIC 
TISSUE OF THE DUODENUM — DIAGNOSTIC DIFFICULTIES 

By R Russell Best, M D , and Warner F Bowers, M D 
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DrPAnTMfcST OF SniiGERA OF THE UNIVERSITl OF NEBRASKA 

Histotcal — ^Aberrant or accessory panel eas, although recognized for a 
long period of time and fiist leported by Klob in 1859, is still quite a rare 
condition which is usually unsuspected until found on the autopsy table or 
occasionally on the opeiating table Aberrant nodules which have been re- 
moved at operation have larely been considered the etiological factors m the 
conditions which have made operation necessary This is shown in the cases 
of Farr^° and Cafritz Fair operated for pre-pylonc ulcer and in addition 
found an unsuspected abeiiant nodule on the jejunum This was excised 
and the defect was used as the gastroentei ostomy stoma Cafritz reported a 
case resembling both cholecystitis and ulcer m which laparotomy was done 
with a diagnosis of chronic appendicitis and an aberrant nodule was found 
on the anterioi surface of the duodenum Thirty-two cases of annular pan- 
el eas have been reported and theie are recoids of not moie than sixty cases 
of aberrant nodules of panel eatic tissue These figures include cases wheie 
aberrant pancreas was discovered at autopsy 

Embi yology — In order to undei stand the origin of aberrant pancreas and 
to see why it is found only in ceitam situations, it is necessary to briefly out- 
line the embryological development of the pancreas There are originally 
three anlagen, the dorsal and the right and left vential The dorsal pancreas 
arises as a diverticulum from the dorsal wall of the foregut, slightly above 
the level of the common bile-duct, whereas the ventral diverticula grow down 
from the junction of the common bile-duct with the intestinal tube The 
ventral anlagen fuse and grow to the right to meet the dorsal cell mass If 
the left ventral lobe continues to grow on around the enteric tube, an annulai 
pancreas is formed Normally the thiee anlagen fuse to foim one cell mass 
but later we shall see how aberrant nodules may develop 

Theoiies of Ougin — The origin of accessory or aberrant pancreatic tissue 
has been variously explained by different investigators Ghnski assumes a 
non-fusion of the three primaiy anlagen while Zenker postulates the presence 
of accessory anlagen _ Thyng suppoits the views of Zenker and is able to 
demonstrate accessory pancreatic anlagen in two pig embryos Bentler 
explains the condition as an atavistic phenomenon but CAudence for this view 
IS slight Lubarsch assumes the presence of inflammatory adhesions, so -that 
as growth proceeds, small masses of pancreatic cells are pulled away from 
the original cell mass HorgaiF^ holds practically the same view except that 
he feels that the adhesions are non-mflammatory in origin The most gen- 
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eially accepted explanation is that of Warthin, indorsed by Opie They feel 
that buds of pancreatic tissue fiom the main ducts are snared off by the 
mesoderm of the gut and are earned away from their original site by the 
longitudinal growth of the intestine This explanation seems most plausible 
for, as Simpson states, panel eatic tissue is nevei found elsewheie than along 
the derivatives of the foiegut 

Location — There are, in geneial, two t)’^pes of aberrant panel eas — annular 
pancreas situated noimally but encircling the duodenum and small nodules 
of pancreatic tissue, vaiying fiom several mm to 6 cm or moie in diainetei, 
found on the wall of the stomach, pylorus, duodenum or jejunum Nodules 
have also been found on intestinal diverticula, the hepatic duct gall-bladdei 
or omentum and m the region of the umbilicus Nodules are most frequently 
found on the jejunum, and in about one-thiid of the cases the nodules have 
been found on the wall of the stomach 

Anatomy — Aberrant panel eatic tissue is usually found between the serosa 
and mucosa, the cells usuall)^ being mterspeised among the muscle bundles 
Growth may cause formation of a polyp in the lumen or an adenoma on the 
surface of the viscus depending on the diiection of gieatest proliferation of 
cells Growth may spread the muscle, the cells pushing out to the surface, 
forming a loughened mass which is stippled m appearance and resembles an 
indurated peptic ulcei except that there is no definite cratei 

Histology — Examination of a microscopical section leaves no doubt as 
to the diagnosis, for typical pancreatic tissue is always present Acini aie 
usually seen and there may be islands of Langeihans Large and small ducts 
are often present and m some cases, these ducts have been demonstrated to 
communicate with the lumen of the gut The cells appeal quite normal and 
usually contain zymogen granules so that it seems logical to suppose that 
secietory function is piesent This is also borne out by finding occasional 
areas of fat necrosis 

Suigical Complications and Potentialities — The complications aiising due 
to the presence of abeirant pancreatic tissue may be giouped into thiee large 
divisions — mechanical, inflammatory and neoplastic 

Mechanical — The most obvious mechanical comjilication is duodenal 
stenosis due to the presence of an annular pancreas although obstruction may 
occur in the pylorus, duodenum, or jejunum, due to a laige abeiiant mass of 
pancreatic cells which has pushed into the lumen and has become peduncu- 
lated These pedunculated polypoid masses also may cause intussusception 
and this is most frequently seen m the jejunum Again, interfering with the 
normal duodenal mechanism oi acting as a source of nutation may give use 
to upper abdominal symptoms Hale^-* goes so fai as to postulate the 
presence of pancreatic tissue m the pyloi ic ring in every case of congenital 
pyloric stenosis Aberrant pancreatic tissue growing toward the serosa has 
been said to cause diverticula but it seems more probable that pancreatic rests 
have developed along the couise of abeirant pancreatic ducts which have been 
interpreted as diverticula 
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Inflammatory — Chioiiic inteistitial pancreatitis with oi without localized 
fat necrosis has been reported in aberiant pancreatic tissue and absence of 
ducts foi cai lying awa}^ secietions has been given as an explanation of this 
pathology Acute pancreatitis has also been obseived, the etiology being as 
obscuie as that of acute panel eatitis in the main gland Placques of aberiant 
tissue have been thought to be a causative factoi in the production of peptic 
ulcer by the pioteolytic action of the secretion and this is a point which 
deseives inoie consideiation than is usually given it 

Neoplastic — Caicinoinatous degeneiation of aberiant pancreatic tissue is 
lepoited as a final lesult m some cases Bookman^ reports a case of duodenal 
carcinoma which he feels undouhtedly aiose m such a manner The history 
was not tjqjical of duodenal ulcei, tliere was a low gastric acidity and atypical 
pain with the piesence of a definite filling defect on rontgen studies Laparot- 
omy showed an extensive mahgnanc}^ and microscopical section showed pan- 
creatic cells as the origin Cahot^ reports a death fiom generalized carci- 
nomatosis, the piimaiy source being a widespread lesion m the stomach wall 
without ulcei ation of the mucosa Micioscopical section showed the origin 
as probably coming fiom a panel eatic lest in the gastric wall 

The following two cases aie leported because the patients presented clin- 
ical symptoms lathei characteiistic of bihaiy-tiact disease, yet lemoval of 
aberrant panci eatic tissue fiom the legion near the pyloius by anterior 
hemip3dorectomy has lesulted m appaient cure 

Case I — Mrs H F, aged twenty-five, entered the hospital April 12 1933 Present 
Illness — Four -sears previous to admission the patient began to ha\e sharp attacks of 
severe pain in the right hypochondnum and epigastrium The pain radiated around to 
the back but never went up to the shoulder Greasy foods seemed to bring on attacks 
but lean meats were the most provocative The pain was colicky m type, causing the 
patient to toss from side to side Some attacks were so severe as to require morphine 
for relief Vomiting accompanied some attacks but did not give relief, nor was the pain 
relieved by food or soda There seemed to be excessive gas formation but she was not 
able to belch Mild jaundice, especially of the sclerre, accompanied the attacks which 
came at first at considerable intervals and lasted from two hours to two days Attacks 
had recently come more frequently, appearing about once every month but with no 
relation to menses 

Past Histoiv — Appendectomy and partial left oophorectomy six years previous to 
admission Tonsillectomy five years before admission Right oophorectomy and uterine 
suspension four and one-half years before admission Right salpingectomy and ligation 
of left tube two years before admission All operations at other hospitals Periods 
began at seventeen and were always regular Has had three children and during each 
pregnancy has been treated for diabetes mellitus, insulin being required During intervals, 
no insulin has been used and there have been no dietary restrictions Since the birth of 
last child, seven years prior to admission, periods have come every two weeks There is 
moderate intermenstrual leucorrhoeal discharge Chronic constipation has been present 
for years 

Phyncal examination negative except for moderate tenderness over duodenal and 
gall-bladder area Bilateral cervical laceration 

Laboiatoiy — Blood-pressure, 120/76 Blood sugar, 872 per cent Urine 1019, 
acid, few leucocytes and epithelial cells, no sugar Blood Haemoglobin, 80 per cent 
red blood-cells, 4,860,000, white blood-cells, 5,800 Wassermann, negative 
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Radwgi aphy — Moderately dense gall-bladder shadow after dye ingestion, gall-bladder 
lying close under liver and tip reaching fourth lumbar vertebra No visualized calculi 



t IG I — Appearance of the indurated area just on Tic 2 — Tran‘;\erse incisions just to either 
the duodenal side of the p> lone ling side of the pjlonis and bejond the tumor 

margin are made Dotted line indicates 
the connecting incision The angle sutures 
have been placed 

Decrease m size by one-half following fat meal Liver moderated enlarged Pic- 
opoaiivc Diagnosis — Chronic cholecj stitis and cholelithiasis 

Opel at we Piocediite — Upper right rectus incision was made and peritoneal caMty 




Fig 3 — The flap of tissue consisting of pvloric 
ring, small amount of pyloric end of stomach 
and duodenum ^\lth the pancreatic tumor tis 
sue about to be removed 


Fig 4 — -The first layer is a continuous throuch 
and through No o chromic catgut suture The 
suture comes out between the edges of the 
mucous membrane, thus assisting the inversion 
(Mikulicz ) Over this a continuous Lembert 
No 0 chromic catgut suture is placed 


Opened A hyperplastic stippled area about i centinietre in diameter on anterior surface 
of duodenum just distal to pylorus immediately presented itself in uound Gall-bladder 
■\vas thin-walled, normal in color and did not contain palpable stones Ducts were easily 
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palpable and no stones found No adhesions but some constriction near mid-portion of 
gall-bladder Diagnosis of duodenal ulcer with hyperplasia of the tissue was made and 
hyperplastic area was excised together with part of pyloric muscle Anterior hemi- 
pylorectomy was done after posterior wall was shown to be free of ulcer Wound closed 
in layers The question of adenoma or pancreatic lesion was m a passing way considered 
Post-opeiatwc Cmc — Nothing by mouth for forty-eight hours and then began second 
week Sippy diet Pulse and temperature not remarkable and very slight pain Post- 
operative course subsequently not remarkable Fractional gastric analysis on the four- 
teenth post-operative day showed free o, o, 2, 12, 19, 32, and total 14, 10, 9, 15, 20, 41, 53 
Dismissed on seventeenth post-operative day, having had no attacks of colicky pain 
although these should have returned with the Sippy diet of milk and cream had chole- 
cystitis been present 

Pathological Repot t — Specimen consists of mass of firm tissue i by i by i centimetre 
No active inflammatory reaction and grossly resembles scar tissue Microscopical section 
shows wall of duodenum, covered on surface by normal appearing mucosa with deep 
layer of Brunner’s glands Wall is distorted by number of masses of glandular tissue 
which he between muscle bundles Some of these penetrate deeply through wall and he 
beneath the serosa Numerous ducts, although opening of ducts into lumen of bowel not 
visualized Glandular tissue entirely characteristic of pancreas and, m addition, few 
islands of Langerhans are imbedded m the mass No inflammatory reaction or scarring 
Final Diagnosis — Pancreatic tissue m duodenal wall Follow-up — At the end of 
SIX months, patient reported she was feeling fine with no return of symptoms 

Case II — Miss K A , aged thirty-one, entered the hospital September 4, 1933 
Picsent Illness — During ten years previous to admission patient has suffered with mild 
but rather chronic indigestion, accompanied by belching of gas, heartburn, upper abdom- 
inal distress, but no nausea or vomiting Patient always felt better if she avoided greasy 
foods and rich pastries Food did not give relief but at times soda did Meat seemed 
to bring on distress although small amounts of white meat of chicken or small amounts 
of fresh fish did not seem to cause any disturbance Rough foods caused distress She 
always had a tendency toward constipation but kept herself fairly well regulated with 
mineral oil Always seemed to feel better if she could expel gas although she did not 
get complete relief from upper abdominal distress Past Histoiy — Tonsillectomy seven 
years ago No other serious illnesses or operations 

Physical Erannnation — Essentially negative except for moderate tenderness just to 
the right and above umbilicus No muscle rigidity Slight tenderness over appendix 

Laboiatoiy — Blood-pressure, 130/84 Urine 1020, acid, no albumin or sugar, 
microscopic negative Blood Haemoglobin, 90 per cent , red blood-cells, 4,300,000 , white 
blood-cells, 7,200 Wassermann, negative Gastric analysis Free 0, 0, 8, 16, 20, 30, 
total 12, 18, 26, 30, 42, 40 

Radwgtaphy — Gall-bladder fills well, empties readily, no visible calculi Stomach 
showed no abnormality Duodenum showed tendency toward momentary spasm in region 
of bulb Slight irregularity at one point which was rather constant but no ulcer niche 
could be made out Colon negative 

Pi e-oper atwe Diagnosis — Appendix dyspepsia Cholecystitis^ Duodenal ulcer? 
Opeiative Piocediiie — Rectus incision just to the right of umbilicus A free appen- 
dix, not abnormally long or with any gross pathology, immediately presented itself The 
gall-bladder was then explored, found to be normal m color No stones in gall-bladder 
or ducts Duodenum was free and on the pylorus was a thickening which was raised 
about 2 millimetres and measured about 8 millimetres in diameter There was no scar 
and no stippling typical of ulcer This was considered to be accessory pancreatic tissue 
and anterior hemipylorectomy with excision of the tumor was done Appendix removed 
Pathological Repot t — Specimen consisted of a mass of rather firm tissue measuring 
about 5 by 8 by 8 No active inflammatory reaction was present Microscopical sec- 
tions showed a portion of wall of duodenum with no destruction of overlying mucosa 
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There were scattered areas of glandular tissue intermixed with some muscle fibre and 
they were characteristic of pancreatic tissue Several islands of Langcrhans were seen 

rinal Dtagiwsis — Pancreatic tissue in duodenal wall FoUoiv-nt ' — Three months 
after operation, patient reported that she was eiitirelj relieved of prevaous sjmpfoms and 
had never felt better 

Discussion — Cases in which there is abeirant pancieatic tissue and which 
present symptoms aie usually diagnosed as peptic ulcei, cholecystitis oi malig- 
nancy, although the history and findings are larely typical of any of these 
conditions Usually the patient complains of pain in the light upper cjuacl- 
rant, at times severe enough to simulate gall-hladdei colic, but usually mild 
enough toi be taken for the pain of ulcei although the meal-sequcnce and 
food-relief are absent in most cases Meat seems to be the one food which 
most often aggravates oi brings on jiain and tins is e\]ilained on the grounds 
that piotem is the greatest stimulus to ]wncreatic activity Avcision to fatty 
or greasy foods is usually piesent Pool gall-bladdei function as shown b} 
cholecystography is sometimes found and it may be aigued that this also is 
congenital because one embr3mlogical defect is sehlom found singly Low 
gastric acidity has been leported in most cases and this may be of interest in 
relation to the peptic ulcei s diagnosed in the jnesence of low or absent acid 
Biopsy might possibly show these ulcei s to have pancreatic cells at then base 
Of the two cases lepoited in this paper, the first showed acids ranging in the 
upper limits of noimal and the second case showed acids well within the 
limits of noimal In our fiist case, the presence of diabetes only during 
pregnane}^ has not been explained and in no othei case reviewed has diabetes 
been reported 

Comnients and Conclusions — (i) Report is made of two cases of abei- 
rant pancreatic tissue on the duodenal wall in wdnch it is hoped that chnicai 
symptoms have been removed by excision of the nodule 

(2) Abeirant or accessory pancreas is an embryological defect but clin- 
ical symptoms appear late if at all 

(3) The condition, though not frequent, is a suigical problem and ina}'^ 
be found to have considerable significance when it is moie widely recognired 
and understood 

(4) Possibility of aberiant pancreatic tissue as an etiological factor in 
peptic ulcer or carcinomatous degeneration will bear investigation 

(5) Treatment should include complete excision of the aberrant tissue so 
as to prevent any chance of neoplastic inflammatoiy or mechanical complica- 
tion Anterior hemipylorectomy was the operation of choice in the above 
two cases 

(6) Aberrant pancreatic tissue is usually diagnosed clinically as chole- 
cystitis, peptic ulcer or malignancy and in these conditions, aberrant pancreas 
should be considered as one of the difterential diagnostic possibilities 
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THE CAROTID SINUS AS AN ETIOLOGICAL FACTOR 
IN SUDDEN ANAESTHETIC DEATH-^ 

By T McKean Downs, M D f 

or Philadelphia, Pa 

Probably most surgeons have seen the tragic accident of a death on 
the operating table, under NoO and O2 anaesthesia I append the history 
of a typical case 

A middle-aged white woman presented a moderately advanced carcinoma of the 
breast Careful pre-operative study revealed no pathological conditions other than the 
presenting lesion The past history was good, the patient was of a phlegmatic disposi- 
tion and not alarmed b> the prospect of an operation All her organs and systems 
functioned normally, as shown by physical and laboratorj study , the blood-pressure, 
chemistry, and unnalvsis were all normal, the accessible arteries soft, the heart and 
lungs normal The usual pre-operative dose of morphine and atropine was given The 
operation was a radical removal of the breast, with dissection of the axilla In order, 
as I thought, to give the patient the benefit of the greatest safetj , nitrous oxide was 
chosen as the anresthetic Induction was easy, without struggling, and a satisfactor\ 
level of aii'esthesia was easilv maintained The patient’s color pulse, and respiration 
were good throughout The blood-pressure was not noted while on the operating table 

The operation progressed without incident for about fortj-five minutes The tedious 
dissection of the axilla had been accomplished, the general condition remaining satis- 
factory, and the mass of tissue was almost removed, when, with no warning, respiration 
abruptly stopped There was no mucus in the throat no gasping, no heaving of the 
chest in respiratory efforts rendered futile by some obstruction to the air passages Nor 
did the respirations slowly diminish until thej died out Ihe rhythm continued regular 
in rate and amplitude till the last breath , moreover, the color remained good The 
heart continued to beat, at first quite forcefullj, then gradually faded out till it, too, 
stopped about an hour and a half after the breathing During all this time artificial 
respiration was continued, and every means which might conceivablv stimulate respira- 
tion was tried Dilatation of the sphincter, traction of the tongue, application of cold 
to the chest, inhalations of CO= were ineffectual, and a long list of stimulant drugs 
were injected — all to absolutely no avail It was impossible to obtain any response from 
any measure that was tried, and the effort was abandoned only when the heart ultimately 
failed 

This IS not an isolated instance, for I have knowledge of six similar 
fatalities, all unpublished, which have occuired in recent years Doubtless 
there are others, for the tendency is rathei to hush them up The operations 
included four appendectomies, one for subacute appendicitis, one hernior- 
rhaphy, and one breast amputation 

The circumstances surrounding the deaths of all the patients I know 
of at first hand were very similar In all of the cases the patients had been 
well studied, and all their systems were functioning normally, as shown by 

* Read before the Philadelphia Academy of Surgery, May i, 1933 

t The experiments herein reported were performed m the Laboratory of Pharmacol- 
ogy, University of Pennsylvania, through the courtesy of Prof A U Richards They 
were suggested by Prof C F Schmidt, and conducted with his constant advice and 
criticism 


974 



ETIOLOGICAL FACTOR IN SUDDEN ANESTHETIC DEATH 


physical examination and laboratoiy studies In each case the peiiod of 
anaesthesia was iioimal, with no notable excitement or struggling, and the 
color was good throughout In all cases the anaesthetic period was not 
unduly long, the longest period before death was about forty-five minutes — 
consequently the calamity occuri ed after the use of a comparatively moderate 
amount of gas Most striking of all, there was never any warning of the 
approach of the fatal termination — no gasping, no change m either rate or 
depth of respiration, no futile efforts to breathe — merely a sudden, complete 
and permanent respiratory failure, with the heart continuing to beat more or 
less regularly in some cases for hours Also never were any of the measures 
of resuscitation of any use Caffeine, strychnine, atropine, digalen, adrenalin, 
lobelin, carbon dioxide and oxygen, dilatation of the sphincter, traction of the 
tongue — all alike were useless Artificial respiration merely postponed the 
inevitable Cardiac massage was not tiled in any of these cases, but would 
not seem useful inasmuch as the heart beat continues 

What can be the cause of these tragic accidents^ The possibilities that 
occur to me are (i) Poor general condition (2) Embolism medulla brain — 
lungs (3) Hiemorrhage, m the medulla or brain (4) Improper ad- 
ministration of the aiiccsthetic (5) Impurities m the gases used (6) 
Asphyxia (7) Some toxic action of N2O, which paralyzes the respira- 
tory centre 

I will take them up in turn 

(1) Poor general condition cannot apply In all these cases the patients 
were m good general condition as far as could be determined by careful 
pre-operative study of the organism as a whole 

(2) Cerebral embolism seems a plausible reason for sudden death, es- 
pecially in the breast-amputation case, where very numerous blood-vessels 
are cut and tied Yet for an embolus to pass from the operative area to the 
medulla, it must traverse the lesser circulation, where the capillaries of the 
lungs filter out all except the most minute of microscopical emboli — hardly 
larger, m fact, than a red blood cell It seems incredible that a mass small 
enough to traverse the lungs should yet be large enough to cause a fatal 
embolism in the brain Respiration does not cease abruptly in pulmonaiy 
embolism , even in the comparatively sudden deaths, there are at least several 
minutes of great distress, with respiratory embarrassment, with the heart 
failing at about the same time as the respiration This also requires a very 
large clot to close the pulmonary artery completely — larger than can come 
from the operative area — and there seems insufficient time for a thrombus 
to be built up in the pulmonary circulation In the only case autopsied, no 
embolus was present 

(3) Cerebral haemorrhage hardly seems to be a possibility, although 
only one of this group was autopsied Yet the patients were all in good 
condition beforehand, all were comparatively young, with soft elastic arteries 
and normal blood-pressures One case, whose death was even more sud- 
den than usual, at autopsy showed no gross pathology m any part of his 
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brain No sections weie made, but it seems impossible that a lesion, in- 
visible grossl}^ should yet exist and be so quickly fatal 

(4) Impropei administration of the aucesthetic is a possible cause of 
death in some patients, but I think does not apply to the cases I ha\ e studied 
The aniEsthesia in all these cases was well conducted by people of good 
training and large expel lence 

(5) Impurities in the gases used Although no chemical tests were 
made of the gases, I think the therapeutic test was convincing Every in- 
dividual death occurred with a different 
tank of gas — ^no two deaths with gas 
fiom one C3dinder In no case did a 
fataht}^ occur eithei the first or the 
last time a tank was used Every tank 
both of nitrous oxide and of oxygen 
was used foi a satisfactoiy aiidesthesia 
both befoie and after the accidents 
occurred 1 f impurities of the gases 
had caused death, there should ha\e 
been other aecidents fiom the use of 
those same tanks, and the accidents 
should have liegim walh the fiist use 
of the tank 

(6) Asphyxia did not cause death 
In all the patients the color w^as good 
and the lilood well ox3'genated at the 
time of death, and asph3exia w'as not 
present In one patient of this group 
a moderate degree of cyanosis appeared 
during induction — about the same 
depth as is so common during induc- 
tion of NjO and O2 aiicesthesia If 
death had occurred from asphyxia, it 
should have occuried early in the in- 
duction when an anoxiemia was un- 
doubtedl3’- present The symptoms of 
asph3^xia also w^ere absent, confirming the information given by the color 
of the blood In asphyxia, breathing does not cease without w^aining There 
is a free secretion of mucus, the respirations become more and more ster- 
torous and labored, and a tetanic iigidity sets m just before breathing stops 
In other cases wheie the asphyxia develops less rapidly, the patient becomes 
pale, and the respirations grow^ more and more shallow^ until they cease 

Nothing of the kind was present in the cases I repoit Anaesthesia w^as 
satisfactory, reflexes were present, the color was good and respirations were 
regular and full Suddenly, with no warning, they stopped — the regular 
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rhythm of bieathmg was jnteiiupted and was never resumed Nor were 
there any^ even faint, gasps oi respiratory efforts afterward Merely inertia, 
and a heart which gradually failed and whose action became moie and more 
irregular aftei a peiiod of aitiftcial lespiration, until it, too, ceased 

(7) The conclusion is to me unescapable, that nitrous oxide itself has 
a toxic action This toxicity has not been reported in animals, nor is it 
common m humans In fact, nitrous oxide is generally considered to have 
no toxic action, even its anaesthetic action is supposed by many to be due 
wholly to asphyxia or anoxaemia 

In the hope of throwing light on this question, some animal experiments 
were undertaken in the Laborator}'- of Pharmacology at the University of 



Tig 2 — ^Upper tracing — pneumograph Mid Fsg 3 — From above down — pneumograph trac 

die — blood pressure in femoral artery, zero at mg, blood pressure in femoral artery, bl(^ 
signal line Lowest — time marker, five sec pressure zero and signal line, time marker, five 
ends Shows rise in blood pressure and slow seconds Showing contrasting effects of stimulat 
ing respiration when endosinusal pressure is ing vagus and sinus nerves On strong vagal 
reduced to zero Followed U ^all in systemic stimulation, blood pressure drops sharply, but soon 
blood pressure and dyspnoea on electrical escapes from the stimulus, respiration also very 
stimulation of each sinus nerve slow or absent On sinus stimulation, blood 

pressure does not escape, and there is marked 
djspncea 

Pennsylvania The carotid sinus has been shown by Hering, of Cologne, to 
be of great importance in the normal regulation of blood-pressure and cir- 
culation , Heymans and his associates, of Ghent, and C F Schmidt, of the 
University of Pennsylvania, subsequently demonstrated also that respira- 
tion IS affected by afferent impulses coming from that organ It therefore 
seemed worth while to see whether the accidents under nitrous oxide might 
be due to a perversion of the respiiatory or circulatory reflex function of 
the sinuses 

The carotid sinus or bulb is a dilatation of the root of the internal 
carotid artery (Fig i) which is sharply localized and is distinguished his- 
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tologically from the oidmary aiteiial wall by being thinner, and by possess- 
ing m its adventitia a iicb arboii 7 ation of ncives and sensory end-organs 
(De Castro Trav lab de Recb Biol de L’Univers de Madrid, vol 
24, pp 365-430, 1926 Ihd , vol 25, pp 331-378. 1927-1928 ) It IS con- 
nected to the brain by its own special nerve, which is a branch of the glos- 



Fio 4 Fig s 

Fig 4 — From above down — pneumograph, blood pressure in femoral 
artery, blood pressure zero and signal line, time marker, five seconds An 
other example of dyspnoea on stimulation of sinus nerves, contrasted \Mth 
apnoea on vagal stimulation 

Fig s — From above down — pneumograph, blood pressure in femoral 
arterj, blood pressure zero and signal line, time marker, fire seconds 
Shows stimulation of stumps of cut ragus, peripheral end causes cardiac 
arrest, without respiratory change Of central stump, apnoea, with reij 
slight circulatory change 

sopharyngeal The sinus is in a state of constant tonus (Bionk and Stella 
Proc Soc Exp Biol and Med , vol 29, pp 443-445, January, 1932, Bronk, 
Ibid , vol 28, p 1014, June, 1931) which increases or diminishes with 
varying arterial pressure within it, 01 which can be varied by a variety of 
other stimuli, especially by pressure on its wall, or by electrical stimula- 
tion of its nerve (Fig 2 ) 

It IS also known that the function of the sinus can be augmented or 
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diminished by the action of various drugs Morphine, for example, in- 
creases the reflex response on stimulation of the sinus or its nerve, and 
the well-known bradycardia following the administration of morphine and 
digitalis fails to occur if the sinus nerves are cut (Koch ) Few studies have 
been made of the effect of the inhalation ansesthetics , yet either has been 
found to abolish the reflex (Florey and Marvin) , while it is increased under 
choloroform When chloroform narcosis is pushed to dangerous levels, the 
sinus reflex persists longer than the corneal 

In fact, the familiar though misnamed “vagal pressure” of the car- 
diologists IS actually pi essure on 
the carotid sinus (Figs 3, 4 
and 5 ) Stimulation of the sinus 
or its nerve causes a fall of 
blood-pressure with bradycai dia, 
with mciease in the rate and 
depth of respiration (Fig 6 ) 

No expel iments have been 
leported dealing vith the effect 
of nitrous oxide on these re- 
flexes Consequently, it seemed 
of scientific interest, and pos- 
sibly of practical importance to 
examine the matter 

In a senes of nineteen dogs 
under anaesthesia by NoO and 
Oo, the carotid sinuses weie 
stimulated in various ways 
Five dogs for one reason 01 an- 
other were unsuitable subjects 
and are not included In seven 
of the remaining animals stimu- 
lation of the sinuses or of the 
Sinus nerves produced a sudden 
transitory fall in blood-pressure, 
as was expected, but this was 
accompanied by a cessation of respiration, which m one case lasted thirty-nine 
minutes 

The gas used was nitrous oxide of USP quality, especially prepared for 
anaesthesia, and was administered with oxygen by Gwathmey’s apparatus 
The proportion used was as nearly as possible 20 per cent nitrous oxide, 80 
per cent oxygen In some experiments, a face mask was used , in other cases 
the gas mixture was delivered directly into a tracheal cannula, properly 
protected by valves In most cases, rebreathing was not made use of, but 
m one experiment a glass tube of a capacity of fifty cubic centimetres was 
attached to the tracheal cannula This brought the respiratory dead space 
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Fig 6 — From above down — pneumograph, blood 
pressure in femoral artery, blood pressure zero and 
signal line, time marker, five seconds Dog under 
anaesthesia — ^NsO, 8 o per cent , O2 20 per cent Several 
stimulations of sinus nerve give no effect Then stimu 
lation causes profound fall in blood pressure and 
apnoea Artificial respiration, with recovery Cutting 
the sinus nerve did not change the reaction 
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approximately to what it is in the intact animal, and compensated for the 
volume of the trachea and phaiynx shoit-circuited by the cannula In a 
few expel iments, the dog was foiced to breathe against a piessure of ten 
centimetres of watei, thinking that by raising the mtrapulmonary pressure 
m this Avay more oxygen would be absorbed, and tbe anaesthesia would be 
smoother This failed to be the case, for the dogs weie usuall}'^ unable to 
expire against the increased pressure, and became asphyxiated 

The first experiment was the most striking of all This dog was prepared 
by exposing both common carotid arteries, blood-pressure, as m all cases was taken 
in the femoral artery, and a pneumograph tracing was made Gas and oxygen were 
supplied through a mask provided with valves, that did not permit rebreathing The 
sinuses were shown to be active before nitrous oxide was started , under amesthesia thej 
were again tested a few times by clamping the two carotid arteries This, by allowing the 
endosinusal pressure to fall to zero, produced rcflexlj a great rise in blood-pressure, of 
about fiftv millimetres mercury The second time this was repeated, when the carotid 
arteries were released, the pulse became very slow and irregular, blood-pressure dropped 
precipitously, and respirations stopped for a period , artificial respiration resuscitated 
the animal 

This result was so striking, and followed so closely on releasing the pressure on 
the common carotids, that it was sought for several times At each trial the same thing 
happened After fifteen to twenty minutes of anaisthesia, release of carotid occlusion 
was instantly followed by great slowing or temporary arrest of the heart, profound fall 
in blood-pressure, and an apnoeic period of V'arjmg length — from one minute to as 
long as eight and one-half minutes Artificial respiration with pure oxygen was em- 
ployed m this last case to prevent a fatal asphjxia, for the dog made no respiratory 
effort After a short period, the pulse rate and blood-pressure returned to normal or 
even above if asphyxia was allowed to become marked In each instance, as soon as the 
gas mask was removed and the animal was breathing air or oxygen, this occlusion had 
no unexpected results, and release of occlusion was followed by resumption of normal 
blood-pressure 

The stimulus for this unexpected result seemed to be tbe sudden distention of the 
carotid sinus by blood under high pressure — a sort of hammer blow' — when the arterial 
occlusion was released To see whether other forms of stimulation of the sinus would 
be effective traction on the common carotid was tried, for Hering has shown this to be 
an effectual stimulant of the sinus During twenty minutes this was tried several 
times , at the end of that time, traction on the right carotid artery caused apncea lasting 
one minute, great slowing of the heart, and a fall in blood-pressure to about twenty-five 
millimetres — a fall of about eighty millimetres 

By this time the dog’s condition had become bad, and tbe experiment was terminated 
It may be said in passing that though this response was elicited many times on numerous 
other dogs by stimulating the sinuses or their nerves in many different wa>s, yet 
on no other occasion could it be gotten by releasing the closed carotid arteries 

This sudden respiratory failure was so unexpected and so striking that this first 
experiment was repeated , but repeated closure of the common carotids failed to produce 
apncea It was therefore determined to try the effect of pressure on the carotid sinuses 
— the so-called vagal pressure experiment of Czermak An animal whose blood-pressure 
had been steady for some time at about loo millimetres of mercury, and both sinuses were 
active was given Nitrous oxide and oxygen when the blood-pressure rose gradually to 
122, and then to 132 on closing the carotids Stimulation of the right sinus nerve caused 
a fall of pressure to no millimetres After twenty-six minutes of anaesthesia, while firm 
pressure on the right carotid sinus for fortv seconds caused great inhibition of the heart 
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rate, precipitous fall of blood-pressure to sixty millimetres and to fifty millimetres two 
minutes later with total apnoea This lasted for three and one-half minutes but it required 
three minutes longer before respiration was normal again This long period injured the 
animal, and it was impossible to resume the aiifesthesia , though the various sinus 
reflexes W'ere all normal 

This experiment was repeated on a dog who suffered with well-marked chorea 
The choreiform movements disappeared only under deep gas anaesthesia, and caused 
great irregularities m the tracing, particularly while the subject was fresh The sinuses, 
however, were very active , closure of both common carotids caused the blood-pressure 
to rise from 125 to 170, pressure on the sinuses produced a fall of pressure to 100 milli- 
metres Any influence on respiration was not noticeable, due to the chorea After the 
nitrous oxide and oxygen had been started, carotid closure raised the blood-pressure to 
200 millimetres After the gas had been flowing thirty minutes, pressure on the right 



Fig 7 — Tracings, see other figs for explanation Pressure on right caiotid sinus 
causes fall in blood pressure and bradycardia, with apncea, lasting over five minutes 
Artificial respiration continued the circulation in good condition After recovery, pressure 
on larynx caused mechanical obstruction to breathing, stimulation of inferior laiyngeal nerve 
caused slight circulatory change, no change in respiration Dog under NoO and 0_ 
anaesthesia as before 

carotid sinus, maintained for one minute and forty-five seconds, caused marked transitory 
fall in the blood-pressure with cardiac irregularity and slowing, and apnoea After four 
minutes, one deep respiratory movement was made, and two minutes later respiration 
was re-established , at first very slow, deep and irregular Finally breathing and circula- 
tion settled down to normal after a total of twelve minutes An hour or more was now 
allowed for recovery, then the gas was started again, after seeing that the sinuses were 
still active This time after only eight minutes of anaesthesia, pressure on the right 
sinus for twenty seconds produced the same circulatory collapse and apncea lasting 
five minutes (Fig 7 ) Since it had been suggested the apnoea might have been due 
to mechanical interference with respiration, the larynx was now strongly pulled to one 
side, so far as to obstruct the airway There were no circulator}' changes with this, 
and breathing stopped only until the airway was re-established 
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The next experiment m which positive results were obtained was most striking 
In this case, after proving the activity of the preparation, nitrous oxide and oxygen 
were given with a mask The blood-pressure gradually rose from lOO to 140, 
respirations unchanged at about twelve per minute After fifty minutes of ansesthesia. 
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Fig 8 — 'Tracings ns before Dog under N.O and O; nnicsthesia ns before After 
stimulating the sinus apparatus in \nrious \\n>s, at 12 01 p M firm pressure was made 
on left carotid sinus and held for one minute, fort> five seconds Immediate apnoea, 
great fall in blood pressure and brndjcnrdin, winch soon recovered Occasional respiratory 
movement, blood pressure rising and irregular as result of asphj \ia 


pressure on the right carotid sinus caused sudden circulatory collapse, with apncea The 
pressure was continued two minutes, fifteen seconds, artificial respiration was started 
after four minutes, and was continued with frequent interruptions (Figs 8, 9 and 10) 
Finally, after forty minutes, breathing was resumed During all this period, the circula- 
tion remained satisfactory, the blood-pressure holding steady at iio millimetres until just 
before the end of the apnoea, when it slow'ly dropped to ninety 
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Fig 9 — Continuation of Fig 8 Artificial respiration used from time to time the 
apnceic interval shown is over five minutes, with no respiratory effort However, pulse 
and blood pressure remain satisfactory 

One and one-half hours were now allowed for recovery, during which the sinuses 
were exposed and superior laryngeal nerves were cut Gas in the usual proportions 
with oxygen was started (N2O 80 per cent, Oa 20 per cent), but the nervous system 
had been injured, and breathing very soon stopped, apparently from asphyxia This 
was re-established, and after a rest, the proportion of oxygen was increased to 33 per 
cent The general condition remained unsatisfactory, with irregular blood-pressure 
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Finally, traction on the left carotid caused circulatory collapse with apnoea , but the heart 
also stopped and could not be started again Doubtless the former prolonged apnaa 
had damaged the tissues 

Till now, the apnoea and circulatory collapse had resulted from stimulation of the 
carotid sinuses, it was now determined to stimulate the sinus nerve directly (See 
Fig 6 ) After eleven minutes of anaesthesia, stimulation of the left sinus nerve with a 
moderate current was done for thirty seconds , a circulatory collapse resulted, and apnoea 
lasting two minutes The sinus nerve was cut as soon as the stimulus was withdrawn, 
but tins had no effect on respiration, and artificial respiration was necessary 

After allowing a period of one-half hour for recovery, stimuli were applied to the 
lagi, for the effect m some ways resembled vagal stimulation Stimulation of the 
peripheral end of each vagus separatel3' caused great cardiac inhibition (see Figs 3, 4 
and 5) w'hich soon escaped from the stimulus Stimulating the central end of each vagus 
caused apnoea, w'hich lasted only until the stimulus was withdrawn 

A final experiment may be quoted, m wdiich, after twenty minutes of ansesthesia, 



Fig 10 — Continuation of Figs 8 and 9 Begins with an apnceic period of over 
SIX minutes, with only two slight respiratory attempts Intracardiac adrenalin has no 
stimulating effect on respiration Blood pressure tracing obscured, due to formation of 
a clot in the cannula When this is cleared out, blood pressure low, but rising under 
the influence of artificial respiration The total time until natural breathing resumed 
was thirtj nine minutes 

stimulation of the left sinus nerve produced temporary circulatory collapse, and apncea 
lasting three and one-half minutes After allowing a period of forty-five minutes for 
recovery, stimulation of the opposite nerve was effective , but this time the circulatory 
disturbance was fatal However, the heart did not stop until some time after the 
respiration The sinus nerves were cut as the circulation collapsed, but without influence 
on the condition 

This respiratory arrest and temporary circulatory collapse seems to us to 
be similar to the fatal respiratory failure that occasionally overtakes 
human patients in the operating room The only apparent difference is that 
in dogs the respiration has been restored, while in the human this has been 
impossible Doubtless the reason for this is the greater efficiency with 
which artificial respiration can be practised in small animals, especially forced 
mechanical ventilation of the lungs Possibly a positive mechanical method 
such as the Drinker respirator, or something similar, would restore human 
patients I have had no opportunity to try this 

The apnoea and temporary circulatory failure produced by stimulating 
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the carotid sinuses or their nerves occur under certain conditions only Some 
of the conditions are known It did not occur unless the ansesthesia had 
lasted at least 20 minutes There seems to be some personal idiosyncrasy, 
for It cannot be produced 111 every dog Although it is undoubtedly initiated 
reflexly, yet it is not wholly a reflex, for it continues after the stimulus has 
been removed (see Fig 6) , even cutting the sinus nerves does not shorten 
the period of apnoea In some ways, it resembles the respiratory failure 
that occurs in anoxaemia, yet a ceiebral anoxaemia produced by closing the 
carotid arteries is not sufficient to cause respiratory failure, unless accom- 
panied by stimulation of the carotid sinuses, as, for example, when the 
sinuses are stimulated by pressure 

The exact nature of this phenomenon is still obscure It is not clear 
whether it is a perverted reflex due to the direct action of N2O on the 
carotid sinus or central nervous system or whether ft is a result of asphyxia, 
or a mixture of the two Yet it seems that certain practical conclusions 
can be drawn which may help to avmid this calamity 

( 1 ) In gas ansesthesia, pressure on the carotid sinus must be scrupulously 
avoided In holding the gas mask tightly to the face, the anaesthetist makes 
considerable pressure, and for countei-pressuie, and to hold the jaw for- 
ward, often hooks his fingers on the angle of the jaw Just behind the 
angle is the dangerous point, it is believed that piessure of this kind is often 
a pi ecipitating factor in sudden respiratory arrest 

(2) Florey and Marvin (Jour Physiol , vol 64, pp 318-32;^, February 
10, 1928) have shown that ether diminishes the sensitivity of the carotid 
sinus Therefore, ether vapor added to the gases not only stimulates respira- 
tion, but also minimizes the effect of any pressure that might accidentally 
occur 

(3) In case of accident, all drugs aie useless The only worthwhile 
treatment is artificial respiration This, if carried out mechanically in a 
respirator, might prolong life until normal respirations could be resumed, 
though opportunity has not yet occurred to try this m the human 

Summary — The occuirence of sudden respiratory failure in NoO and 
O2 anaesthesia has been described It is shown that no yet known factor 
IS responsible for this failure and that hitherto no treatment has been of any 
av^ail Animal experiments are mentioned, in which tins sudden arrest of 
respiration was duplicated by stimulation of the carotid sinuses m various 
ways This experimental respiratory failure seemed in all respects com- 
parable to that occurring clinically 

The suggestion is made (i) that this accident can be avmided bv 
scrupulous care to avoid pressure on or just behind the angle of the jaw, 
(2) that the addition of ether vapor to the gas will render the sinus less 
responsive to any accidental piessuie, and (3) that if respiiatory failure 
should occur, mechanical artificial respiration with a respirator is the treat- 
ment which offers the best promise of success 
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THE RELATION OP POST-OPERATIVE PARALYTIC ILEUS TO 
MORTALITY IN ACUTE APPENDICITIS =*- 

By Philip C Potter, MD 
OF New York, N Y 

FROM THE DEPARTMENT OF SURGERl OF COLUMBIA UM\ ERSITY AND THE FIRST SUROICM DIMSION OF 

nFLLE\UE nOSPITVL 

The term ^‘paralytic ileus” is used in this paper to denote that teiminal 
phase of small intestinal distention in which, as the result of accumulation of 
gas and toxic material within the lumen of the intestine and the resulting 
interference with blood supply, there is a complete loss of muscle tone Clin- 
ically, paralytic ileus is characterized by prostration, extreme toxicity, failure 
of the intestinal musculature to lespond to any form of stimulation, and 
early death Paralytic ileus is preceded by varying grades of intestinal dis- 
tention Here muscle tone is still present as evidenced by attempts at con- 
traction and 1 espouse to stimuli There is little interference with blood 
suppl}'-, and theie is not the picture of marked toxicity This is the stage of 
discomfort and is a source of danger only in that, if unrelieved, it may pro- 
gress to the stage of true paralytic ileus Post-opeiative distention may 
follow any intra-abdommal opeiative procedure but it is most commonly 
encountered in the presence of an intiapentoneal inflammatory piocess, espe- 
cially where there is an associated peritonitis 

During the past four years a study has been carried on, on the wards of 
the First Surgical Division, Bellevue Hospital The objects were First, 
to determine the immediate causes of death in acute appendicitis, and second, 
to devise means for the avoidance of complications which might have a direct 
bearing on mortality Our cases were classified into five groups 

(1) Acute appendicitis 

(2) Acute appendicitis with acute local peritonitis 

(3) Acute appendicitis with peritoneal abscess 

(4) Acute appendicitis with acute diffuse peritonitis 

(5) Acute appendicitis with progressive fibrinopurulent peritonitis 

In going over the records it was found that the mortality in groups i and 
2 was low, as was to be expected The most frequent complication was post- 
operative distention with accompanying gas pains In group 3, the major 
complication was likewise paralytic distention, seconded by acute obstiuction 
due to adherence of a loop of intestine to the abscess wall The mortality in 
this group was somewhat higher In gioups 4 and 5, acute ajijiendicitis with 
diffuse peritonitis and progressive fibrinojiurulent peritonitis, the mortality 
was found to be distressingly high For the period 1920-1930, inclusive, our 
diffuse peritonitis mortality averaged 30 per cent This represented a total 

Read before the New York Academy of Medicine, Section of Surgerj, January 6, 

1933 


985 



PHILIP C POTTER 


of sixty-three cases with nineteen deaths There were four cases of progres- 
sive fibnnopurulent peritonitis with four deaths Thus, during this eleven- 
year period, there were twenty-three deaths from acute appendicitis with 
acute diffuse or fibrmo-puiulent peritonitis on the wards of the First Surgical 
Division In analyzing these cases, it was found that in sixteen of the twenty- 
three, death was either the direct result of paralytic ileus or post-operative 
distention played a major role m the course of the disease With these facts 
m mind it seemed reasonable to suppose that the elimination of paralytic 
ileus as a post-operative complication would result in a lowering of the mortal- 
ity m these groups 

A preliminary report of this work appeared m September, 1932 * Here 
it was assumed that following any abdominal operation there was a period of 
hypotonia of the intestinal musculatuie of greater or less degree and dura- 
tion It was felt that if the normal tone could be maintained throughout this 
hypotonic period the smooth muscle of the intestinal wall would again assume 
its normal function and distention could be avoided If measures were to be 
successful they must be m the nature of prophylaxis rather than a cure for 
the condition once it had arisen Pituitrm was used in our first experiments 
a routine of six doses, the first given intramuscularly directly following opera- 
tion and continued at intervals of four hours for six doses It was soon 
found that whereas this scheme sufficed in many cases, notably early appen- 
dicitis, the dosage was not sufficiently prolonged to prevent distention in 
biliary cases and cases m which there was a complicating peritonitis Also 
in certain cases distention appeared before the initial dose had been given 

In a second series composed of fifty biliary cases and fifty acute appen- 
dices, with and without peritonitis, the initial dose of pituitary was given 
before operation where general anaesthesia was used , directly following opera- 
tion where spinal anaesthesia was employed In this series “pitressin” was sub- 
stituted for surgical pituitrm as it seemed moie specific foi our purpose in 
that it contained all the elements of the old pituitim save the oxytocic or 
uterine Clinically, there had been no evidence of increased peristalsis where 
pituitary extract had been given in the presence of normally contracted in- 
testine In twelve biliary cases observations were made m the open abdomen 
There was a gradual shrinking of the small intestine coming on fifteen to 
twenty minutes after the intramuscular administration of pitressin This 
was not peristaltic in nature, and Avas maintained throughout the operation 
It produced an extiemely “quiet” abdomen and made for an easy closure of 
the peritoneum In this series of 100 cases theie was no instance of paralytic 
ileus and only moderate distention in ten cases 

During the past eighteen months there have been 112 cases of acute appen- 
dicitis, with and without peritonitis Of this number sixty-two were classified 
at operation as acute appendicitis, eight as acute appendicitis with local peri- 

* Potter, Philip C , and Mueller, R Sterling Posterior Pituitary Extract in the 
Prevention of Post-operative Intestinal Distention Annals or Surgery, vol 96, p 364, 
September, 1932 
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tonitis, twenty-six as acute appendicitis with peritoneal abscess, fourteen as 
acute appendicitis with acute diffuse peritonitis, and two as acute appendicitis 
with progressive fibrniopurulent peritonitis In this series pitressm was given 
as routine , one ampoule intramuscularl)'- before operation where general anges- 
thesia was used , directly following operation with spinal anaesthesia Groups 
I and 2 received an average of eight doses, gioup 3, twelve doses In the 
diffuse peritonitis gioups dosage was continued for considerably longer 
periods In this series of 112 cases there was no instance of paralytic ileus 
There were seven deaths, a mortality of 6 per cent These deaths were con- 
fined to groups 3, 4 and 5, that is, the abscess and diffuse peritonitis groups 
Among the twenty-six abscess cases there were four deaths, a mortality of 15 
per cent The first was due to a mechanical obstruction, relieved by enter- 
ostomy, but followed by massive pneumonia and death This was confirmed 
at autopsy In the second case, complicated by diabetes, there was a mesen- 
teric thrombosis, likewise proved at autopsy In the third case a mechanical 
obstruction developed at the site of the abscess This was not relieved by 
ileostomy Post-mortem revealed a double-loop obstruction, only one loop 
of which had been drained The fourth death was in the case of a small boy 
with a large, well-walled-off abscess Simple drainage was done Within a 
few hours the temperature rose to 109° and death occurred 111 twelve hours 
No autopsy was obtained 

Among the fourteen cases of acute diffuse peritonitis there were two 
deaths, a mortality of 14 pei cent In the first, a diffuse peritonitis with 
gangrene of appendix and adjoining caecum, a fecal fistula developed on the 
tenth day and there followed a slow death from sepsis No autopsy was ob- 
tained The second death was due to pneumonia and occurred on the fourth 
post-operative day 

There were two cases of fibrniopurulent peritonitis with one death In 
this case jaundice appeared on the day following operation, and death oc- 
curred on the fourteenth day Autopsy showed a diffuse fibrmopurulent 
peritonitis, subphrenic abscess, multiple liver abscesses and gangrene of the 
C£cum In no instance was death the result of paralytic ileus, nor did dis- 
tention play an important idle save where there existed a mechanical obstruc- 
tion or a thrombosis 

During the past eighteen months pitressm has been employed prophylac- 
tically m 550 abdominal operations In this senes there has been no paralytic 
ileus We have observed no so-called “pituitrm shock ” It has been found 
that the presence of a post-operative pneumonitis neutralizes to a marked 
degree the effect of pituitary extract In the event of this complication, 
pitressm is given every two hours instead of at four-hour intervals, with 
colon irrigations as indicated In observing the acute diffuse peritonitis group 
It has been a source of surprise how little toxicity may result from the pres- 
ence of large amounts of pus within the peritoneal cavity in the absence of 
distention This was particularly striking m the case of fibrmopurulent peri- 
tonitis which recovered At operation under spinal anaesthesia, a gangrenous 
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appendix and lowei caecum weie found There was thick colon pus through- 
out the right half of the abdomen and a laige pelvic collection The liver, 
gall-bladder and stomach weie covered with plastic exudate The intestinal 
coils were blight led and glued togethei by heavy plaques of fibiin The 
appendix was lemoved and the lowei caecum turned m and sutuied On the 
tenth day, owing to a partial disiuption of the wound, the abdomen was once 
more opened and the pathology found to be essentially the same as at the 
time of the first operation In spite of the extensive involvement of the peri- 
toneal cavity, this patient ran an unusually smooth course and was discharged 
on the twenty-ninth day 

Before closing, seveial points in technic should be emphasized (i) 
Pitiessm must be given inti amuscularly, preferably into the deltoid If 
given subcutaneously, it is often absorbed too slowly to produce the desired 
effect (2) The initial dose must be given in the piesence of non-distended 
intestine Hence with general anaesthesia the first dose is given at the begin- 
ning of the operation (3) The administration of pitressm must be con- 
tinued at regulai intervals thioughout the “hypotonic period ” This period 
varies in duration and no set 1 tiles can be laid down However, it has been 
our experience that in early appendicitis without peritonitis, eight doses are 
sufficient In biliary cases twelve doses are ordered In several of our peri- 
tonitis cases we have continued the use of pitressm for two weeks or more 
(4) No cathaitics or enemas are given until pitressm has been discontinued 
Following the final dose a colon iriigation is ordered Finally it must be 
evident that the cairying out of any procedure such as the one outlined can- 
not be left entirely to the nursing staff Periodic examination of the abdomen 
is necessary Where early distention is noted, an additional ampoule of pit- 
ressin is ordered with a colon irrigation if necessary 

Siimmaiy — The highest mortality in acute appendicitis is m the diffuse 
peritonitis groups Here a frequent cause of death is paralytic ileus If 
paralytic ileus be excluded as a post-operative complication, a decrease in 
mortality may be expected in these groups A method which has proved a 
safe and efficient means of excluding paralytic ileus as a post-operative com- 
plication IS described 

Note — The senes now (February, 1934) comprises 222 cases of acute appendicitis 
with and without peritonitis There have been nine deaths, a mortality of 4 per cent lu 
the diffuse peritonitis group there have been twenty cases with three deaths, a mortality 
of 15 per cent 
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FEMORAL HYDROCELE 

By James Davidson Rives, M D 

or Nnw Orleans, La 

FROM THE DEP\nTME\T OF SURGEIO OF TllF LODISllNA STATE UM\ ERSITl JIEDICVL CENTER 
AND THE SUnGIC\L DEPAUTMFNT OF CHARITl HOSPITAL 

Almost eveiy abdominal visctis has been repoited in the sacs of femoral 
hernise, as well as various extraneous objects, and Muiray and Keith have 
identified in the femoial canal numerous diverticula of the peritoneum which 
contained nothing- at all One hesitates, theiefoie, to attempt to add any- 
thing to the literature of the subject, particularly since there can he little 
doubt that many suigeons have seen instances of femoral hydrocele such as 
are herewith reported, even though they have not, it would seem, put them 
on record At any rate, an exhaustive seaich of the most impoitant text- 
books and systems of suigeiy, as well as of the periodical literature through 
the Index Catalogue of the Suigeon General’s Library and the Quarteily 
Cumulative Index Medicus, reveals no publication dealing with such a sub- 
ject, if one IS to judge from the title, except for the somewhat similai case 
reported by Bailey and quoted m full below It seems justifiable, therefoie, 
to put on the lecord two peisonal cases of femoial hydiocele from Charity 
Hospital in Ne\v Orleans 

Case I — A colored woman, aged thirty-three years, was admitted to the hospital 
July 22, 1929, complaining of a tumor mass in the right groin It had appeared five 
years before, as a small lump, and had grown steadily until it had attained its present 
size, at no time had it caused pain or other symptoms The past history was irrelevant, 
the patient was not married and had never been pregnant, nor did she give a story of 
any illness of any sort Physical examination was essential!}' negative except for a mass 
the size of a small hen’s egg located in the right femoral triangle, it was freely mova- 
ble, it was not attached to the skin at any point, it was not crepitant and not pulsating, 
and it gave the impression of being cystic My own tentative diagnosis was hygroma 
veisus soft lipoma The interne commented on the fact that the location, the size and 
the shape of the mass justified a possible diagnosis of femoral hernia, and the course 
of events proved his surmise correct 

Operation was done July 25, under ether anesthesia A curved incision was made 
parallel and inferior to Poupart’s ligament, and the mass, which lay directly below the 
deep fascia, proved to be a very thm-walled cyst containing translucent fluid It could 
be freed of its attachments without difficulty except m the region of the femoral ring, 
where it extended beneath Poupart’s ligament To facilitate its removal at this point 
It was opened, and was seen to be lined with a glistening, translucent membrane and 
to contain clear, straw-colored fluid The funnel-shaped extension of the sac lying be- 
neath Poupart’s ligament was explored with a curved clamp, and was found to lead 
through the femoral canal into the abdominal cavity, as w'as proved by the withdrawal 
of a portion of omentum through the canal There was no evidence of fibrinous exudate 
in that portion of the sac which could be pulled through the ring, and no evidence of old 
or fresh inflammatory reaction The sac was ligated high and the femoral ring was 
closed by the Bassini technic Convalescence w'as without incident, and the patient was 
discharged on the thirteenth day post-operative 
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Case II — A colored woman, aged forty-three years, was admitted to the hospital 
July 31, 1931, complaining of a tumor in the left groin Four years prior to admission 
a mass the size of a hen’s egg had suddenly appeared in the right groin It was asso- 
ciated with no symptoms, and six weeks later it had disappeared overnight, quite as 
suddenly as it had appeared A year later a similar mass, though considerably smaller, 
had appeared m the left groin and had grown slowly but steadily ever since The slight 
pain which had at first been associated had promptly disappeared and there had been 
no recurrence, nor had there been any other symptoms of any sort except an unexplained 
loss of fourteen pounds in weight within the two years preceding application for treat- 
ment The patient was a secundipara, her younger child being twenty-nine years of 
age, and the menopause had occurred ten years before Otherwise her history was en- 
tirely irrelevant 

Physical examination was essentially negative except for a soft, freely movable, 
fluctuant tumor, oval in shape and about the size of a hen’s egg, located in the femoral 
triangle and apparently attached to the deeper structures only in the region of the femoral 
ring A diagnosis of femoral hydrocele was made on the basis of the previous case 

Operation was done August 3, under ether amesthesia A slightly curved transverse 
incision was made across the femoral triangle below Poupart’s ligament, and a cystic 
mass with a very thin wall, which was promptly recognized as a femoral hydrocele, was 
dissected free from the surrounding structures without difficulty, except, as m the first 
case, m the region of the femoral ring The sac was opened, and again as m the other 
case was found to be lined with a glistening, translucent membrane, to contain straw- 
colored fluid, and to show no evidence of old or recent inflammation Exploration 
through the femoral canal revealed a direct communication with the abdominal cavity 
The sac was ligated high and the femoral ring was obliterated by the Bassini technic 
Convalescence was uneventful and the patient was discharged on the fifteenth day post- 
operative 

The single case found in the literature is herewith added 

Baile\, H Hydrocele of hernial sac Bnt J Surg,vol 15,9 166, July, 1927 

For fourteen years L M , aged fiftv-eight, had a right femoral hernia About a 
year before she came under this author’s obserration she developed ascites, due to cardiac 
failure, and the hernial sac became distended with ascitic fluid After months of treat- 
ment with digitalis the general ascites completely abated, but the fluid m the femoral 
sac persisted One week before admission to the hospital the swelling had been tapped 
The distended femoral sac was surmounted by a scab which had formed around 
the site of this puncture, and the contents had become slightly infected Three days later 
the sac, which had by this time become frankly purulent, was incised After discharging 
for a fortnight, the wound healed, and the patient left the hospital with no sign of the 
femoral hydrocele 

Comment — Bailey’s case, it will be noted, differs in several respects from 
the personal cases reported, in which the hydrocele was apparently primary 
and not secondary to some other condition It is well known that fluid m 
varying amounts is likely to appear in hernial sacs in the presence of incar- 
ceration, strangulation, or certain intrapentoneal diseases, such as tubercu- 
losis, and Seward Erdman mentions that in femoral hernise which contain 
tabs of omentum fluid may accumulate and may produce a condition simu- 
lating hydrocele Bailey’s case was undoubtedly a hydrocele at the time it 
was aspirated, but there is ever}’’ reason to believe that it had begun as an 
ordinary hernia and had been converted into a hydrocele when the ascites 
developed as the result of cardiac failure The hydrocele, therefore, was 
secondary to the constitutional disease 
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The D\o cases fiom Chanty Hospital aie in every essential identical 
While It must be admitted that negio patients of the type handled in this 
institution frequently give histones that aie not entirely reliable, it can be 
taken for gi anted, I think, that these stories aie essentially correct, and that 
tiauma, ascites, pregnancy, previous disease, and other causes of increased 
intra-abdominal piessuie can be eliminated as causative factors Such inspec- 
tion as was possible at operation revealed no gioss evidence of pathology 
within the abdomen or within the sacs themselves, although unfortunately 
the latter point was not confiimed by histological examination Neither mass 
was painful at the time of observation, and the second patient, who told a 
story of pain at the onset, stated that the discomfort disappeared promptly, 
and that at no time was it seveie oi disabling In each instance the hernia 
was slow-gi owing, it was constantly piesent m all positions, and there were 
no sudden changes m size Theie is no evidence m either case that the sac 
ever contained anything but fluid 

A rather interesting feature of the second case is the iight-sided mass 
which was present for a few weeks a year before tbe left-sided tumor 
appeared It is well known that peritoneal diverticula are frequently bilateral, 
and it IS a reasonable assumption that the first tumor represented this type 
of henna and that it disappeared spontaneously It is unfortunate that the 
patient was vague in her recollection of its consistency 

The etiology of femoral hydrocele is impossible to establish from the 
facts at hand Peritoneal diveiticula aie not uncommon m the femoral canal, 
but whether they aie congenital oi acquired is still to be proved Strong 
evidence has been adduced on both sides of the question, but the arguments 
of the leading pioponents of both doctrines are more notable for contro- 
versial fervor than for logic and exhibit on occasion a fine disregard for the 
elementary facts of physics and embryology At any rate, the facts which 
have been established make it leasonable to assume that hydrocele begins as 
a simple hernia, a preformed diverticulum of the peritoneum, and that fluid, 
for some reason, accumulates and is retained within it The fluid, rathei 
than the hernia, needs explanation, and no explanation is entirely satisfactory 

Under ordinary conditions the fluid which is secreted by the wall of the 
sac and the secretion of the peritoneum which finds its way into the pouch, 
as in the gravity hydrocele of childhood, must flow readily back into the 
abdominal cavity when the recumbent position is assumed, for the neck of 
the sac, though narrow, is much shorter than the passage m the gravity 
hydrocele in the tunica vaginalis of childhood It is necessary, then, to 
assume some occlusion of the neck of the sac to explain why the normal 
secretion of the peritoneal cavity and of the sac wall accumulated faster than 
it could be absorbed In each case the opening was amply large to permit 
the return of the fluid to the abdomen, for it admitted without resistance 
the curved clamp inserted for purposes of exploration There was no gross 
evidence of abdominal disease, therefore closure by an inflammatory exudate 
cannot be considered Perhaps omentum or bowel occluded the opening, or 
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the two serous sm faces in contact with each other fused without the inter- 
vention of a fibiinous exudate, as may occur in the heinicC of childhood, the 
adhesions being so tenuous that they sepaiated leadily on the slight traction 
made when the sac was pulled down at opeiation That is the most obvious 
explanation of the letention of the fluid within the sac, though it is far 
from satisfactory 

Furthermoie, even assuming the occlusion of the neck of the sac, there is 
still to be explained the failure of balance of excretion and absorption, which 
is usually admirably maintained in closed serous cavities Trauma is the 
most convenient explanation, and it must be granted that a tumor in the 
groin of an active woman is necessaiily subjected to repeated minor insults, 
but again the explanation is inadequate Gross evidence of hemorrhage and 
of inflammatory exudate, such as tiauma would be certain to pioduce, was 
notably absent m both instances, and it seems highly improbable, also, that 
a femoial sac is ever subject to such frequent traumatism as is the tunica 
vaginalis in the male, m whom hydrocele of tiaumatic origin is a very rare 
condition The etiology of femoral hydrocele, therefoie, must be set down 
as a still unsolved problem 
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THE GERMICIDAL EFFECTS OF TANNIC ACID 

WITH AND WITHOUT THE ADDITION OF iMERCURIAL ANTISEPTICS 

By John D Martin, Jr , M D , and C D Fowler, M D 

or Atlanta, 

FHOM THF DEI VRTMENT OF SUnOFR^ OF EMORI CNnFRSIT\ 

During lecent years the tannic-acid method of treating burns has been 
well established Man} modifications have been made, particularly with refer- 
ence to the addition of gei micidal agents to the acid This change was made 
because of the diffeiences of opinions regarding the germicidal action of the 
acid Theie IS, howevei, a certain element of doubt as to the bactericidal action 
of tannic acid with and without other agents The literature is lacking in 
evidence on either side of the question The puipose of this investigation is to 
compare the geimicidal action of diffeient strengths of tannic ac d, fiist 
without and then with the addition of mercuiial antiseptics 

The bacteria used were of the common varieties, Staphylococcus albiis, Staphy- 
lococcus citieus, B typhosus, B coh, B pyocyancus, St> epiococcus vindans, and a short 
chain streptococcus Chemical^ pure tannic acid of strengths i, 2, 5, 10 and 20 per cent 
m vater ^\as used The solutions were prepared under aseptic conditions The tannic 
acid itself was not sterilized because heat and chemicals which could be used m steriliza- 
tion Mould cause changes of the acid Tlie culture media used throughout the experiment 
was prepared as follows twentj-fne grams plain agar, fifteen grains peptone, five grams 
sodium chloride, and three grams beef bouillon dissolved in 1,000 cubic centimetres dis- 
tilled water The whole was boiled until the constituents melted and then made neutral 
with sodium hydroxide, using phenolphthalem as an indicator The agar was then steril- 
ized twenty minutes in the autoclave Five cubic centimetres of the agar were placed in 
each petn dish All incubation was at 37 2° C which is the optimum temperature for 
growth of the above organisms In each instance where the tannic acid was used to cover 
the colonies, two cubic centimetres of the strength specified were used Control plates 
were kept in each part of the experiment to be certain that the bacteria did not die of 
some other cause 

In order to determine if there was any gross chemical reaction between the mer- 
curials and the tannic acid, metaphen i 5,000, merthiolate i 10,000, and bichloride of 
mercury i 10,000 were placed with the different concentrations of tannic acid, 2, 5, 10 and 
20 per cent Two cubic centimetres of the mercurial were added to five cubic centimetres 
of the tannic-acid solutions The merthiolate and bichloride of mercury showed no gross 
change when added to the tannic acid The metaphen and tannic acid reacted with an effer- 
vescence which occurred at once m every instance, and after the solution remained for 
twenty-four hours the color had changed from a light brown to a dark green or brown 
Due to the chemical reaction between the metaphen and the tannic acid, metaphen was not 
included in this work 

In the first part of the experiment the bacteria listed above were incubated for 
forty-eight hours They were then checked by smear and colony formation, and in addi- 
tion the colon and typhoid bacilli were checked on sugars and mdol media Two cubic 
centimetres of pure tannic acid of strengths indicated J Table I) were placed on the 
plates The tannic acid was allowed to remain on for twenty-four hours and transplants 
were then made onto fresh plates which were incubated for forty-eight hours Again 
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the bacteria were checked by the method just given The bacterial growth was luxuriant 
in each instance with the tannic acid of strengths i, 2 and 5 per cent The bacterial 
growth was prohibited by lO and 20 per cent solutions 


Table I 


% Tannic Acid 

1% 

2% 

5% 

10% 20% Control 

Staphylococcus 

alhtis 

Staphylococcus 

Staphylococcus 

Staphylococcus 

bacillus 

- - 4- 

Staphylococcus 

citreus 

.Spore bacillus 

Staphylococcus 

Spore bacillus 

- - + 

B T vphosus 

Short bacillus 

Short bacillus 

Short bacillus 

- - -b 

B Coll 

Short bacillus 

Spore bacillus 
Strep-bacillus 

Short bacillus 

+ 

Slreptococcus 

vindans 

Large bacillus 
spore bacillus 

Bacillus 

Streptococcus 

- - -b 

Streptococcus 

Streptococcus 

Streptococcus 

Streptococcus 

- - -b 

short chain 

short chain 

short chain 

short chain 


B Pyocyaneus 

Bacillus 

Staphylococcus 

— 

_ _ -b 


Bacteria incubated for forty-eight hours, two cubic centimeters of aqueous solution 
of tannic acid of strength specified placed on each dish, and then incubated for twenty-four 
hours Transplants to new dishes made and read at the end of forty-eight hours’ incubation 

The above procedure was repeated, using bichloride of mercury i 10,000 instead of 
distilled water to make the tannic-acid solutions There was no growth on the end plates 


(Table II ) 

Table II 

% Tannic Acid 1% 2% 5% 10% 20% Control 

Staphylococcus _____ -f 

albus 

Staphylococcus _ _ _ _ _ 4- 

cttreus 

B Typhosus _ _ _ _ _ + 

B Coll _ _ _ _ _ -f 

’Streptococcus _ _ _ _ _ -f 

viridans 

Streptococcus _ _ _ _ _ 4- 

short chain 


B Pyocyaneus _ _ _ _ _ 4- 

Bacteria incubated for forty-eight hours, two cubic centimeters tannic acid of strength 
specified in a solution of i 10,000 bichloride of mercury placed on each dish, and then incu- 
bated twenty-four hours Transplants to new dishes made and read at end of forty-eight 
hours 

The same procedure was repeated using merthiolate i 10,000 instead of distilled 
vater to make the tanmc-acid solutions There was no growth on the end plates 
(Table III ) 
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Table III 

% Tannic Aud i% 2% 5% 10% 20% Control 

Staphylococcus ______ 

albns 

Staphylococcus — — — — _ i 


cttrcus 

B Typhosus — — — _ _ ^ 

B Coh — — — ^ 

Streptococcus — — — — — ^ 

vjridans 

Streptoccus — — — — — _j. 

short chain 

B Pyocyancus — — — — — 


Bacteria incubated for forty-eight hours, two cubic centimeter^ tannic acid of strength 
specified in a solution of i 10,000 merthiolate placed on each dish, and then incubated for 
twenty-four hours Transplants to new^ dishes made and read at end of forty-eight hours 

It is of interest to note that in the above work the culture media was precipitated 
(tanned) more bj the 2 per cent tannic acid than by the others Precipitation occurred 
m the following order 2 per cent four plus, i per cent three plus, 5 per cent two plus, 
10 and 20 per cent one plus The 10 and 20 per cent changed the media to a pale 
brown and the 2 per cent produced a jet-black color 

Discussion — It IS well in dealing with any substance as a therapeutic 
agent that the properties and mode of action of such an agent be well under- 
stood before an interpietation of the results is made Tannic acid is an 
amorphous solid which is leadily soluble in water and alcohol, but is practically 
insoluble in ether It yields precipitates with alkaloids, gelatin, albumen and 
proteins,^ and also piecipitates with heavy metals The coagulation of tissues 
occurs by converting the gelatines, albumen and proteins into insoluble com- 
pounds ^ Sohs-Cohen and Githens^ state that the bactericidal power of tannic 
acid varies with the ability of the cell membrane of the bacteria to resist pene- 
tration One-half pei cent tannic acid will kill B colt and Staphylococcus 
aw ens in two hours but 10 per cent will not kill anthrax in twenty-foui houis 

In the fiist part of the experiment (Table I), unstenle tannic acid was used 
and the solutions were prepared under aseptic conditions It was found that 
the tannic acid of strengths i to 5 per cent are not sufficient germicides as 
evidenced by the recovery of the bacteria fiom the end plates 111 each instance 
The 10 and 20 per cent solutions weie found to be germicidal within twenty- 
four hours This was further borne out by other work done in the same 
manner 

It was also found that the tannic acid itself may be the agent of conveyance 
of the bacteria, as evidenced by the recovery of a number of bacteria othei 
than the original The 1, 2 and 5 per cent solutions had eight contaminations, 
as follows Gram-positive spore bacillus, four , Gram-positive bacillus, three , 
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Giam-positive streptobacillus, one, Gram-positive staphylococcus, one The 
10 and 20 per cent solutions (Tables II and III), showed no giowth on the 
end plates Due to this fact, the onty explanation of the large number of 
growths 111 the first part of the experiment is that the tannic acid itself carried 
the bacteria into the plates 

In the second and thud paits of the expeiiment the meicurials destroyed 
the bacteiia within twenty-foui houis (Tables II and III ) It was not 
deemed necessary to find how much less than twenty-four houis would he 
lequired to destroy the bacteria, because in the tieatment of burns the solu- 
tions are allowed to lemam in contact with the denuded aieas for much longei 
periods 

Since there are no germicidal effects of the usual stiengths of tannic acid 
(2 and 5 per cent ) used in ti eating burns, and the solutions of 10 and 20 per 
cent are bactericidal, it would seem logical to use the latter According to 
Seeger,'^ the moie concentrated solutions of tannic acid, even the lowest used, 
are highly astiingent and tend to cause swelling and cedema of the tissues and 
too rapid fixation of the tannin This factor alone would prohibit the use of 
more concentrated solutions in oidei to derive its beneficial bactericidal prop- 
el ty Therefoie, the less harmful antiseptic solutions may be of some benefit, 
since It was found that in the less concentrated solutions of tannic acid with 
the antiseptics theie was an inhibition of bacterial giowth 

coNCiusiONS — (i) One, 2, and 5 per cent solutions of tannic acid had no 
germicidal effect on B coh, B pyocyanens, B typhosus, Staphylococcus albus, 
Staphylococcus ctHeus, Sh eptococcus vti idaus, and a short chain streptococcus 

(2) Ten and 20 per cent tannic acid completely destroyed the above bac- 
teria within twenty-four hours 

(3) The tannic acid itself may be an agent for carrying the bacteria into 
the solutions 

(4) A greater change of culture media was caused by the 2 per cent solu- 
tion in that a more uniform change of color and pi ecipitation of the proteins 
in the media was obtained 

(5) With the addition of i 10,000 bichloiide of mercury, or i 10,000 
merthiolate, to the tannic acid, all organisms were killed within twenty-four 
hours 
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THE TREATMENT OF VARICOSE ULCERS AND VEINS ■ 

By Grant P Pennoyer, M D 
or New York, N Y 

Varicose ulceis and other late results of varicose veins of the lower 
extremity cause prolonged, severe pain and disability, and frequently do not 
receive the attention which they deserve from the medical profession Pa- 
tients with much less disabling lesions of the head, chest or abdomen receive 
the most caieful study b}^ the senior members of the hospital staff, while the 
unfoitunate, who has suffered foi years with a chronic ulcer of his leg, is 
sent to the out-patient department Heie the extensive dressing required is 
sometimes regarded as a nuisance, and the case is assigned to a nurse or 
clinical assistant to apply an ointment and supporting bandage, while the 
doctor spends his time considering lesions more dramatic but much less 
important The patients become discouraged with the inefficiency of the 
treatment, and often apply bandages and local applications as best they can 
for themselves The lesult is that chronic leg ulcers are much more numerous 
than IS our general impression Those who are under treatment are patients 
111 our hospital dispensaries vheie they do not usually see the members of 
this society They fiequently have visited their local doctors, but have eithei 
failed to receive relief or have been unable to meet the expense of prolonged 
tieatment The long, tedious senes of dressings may even make the small 
clinic fees an economic luxury for them The extreme gratitude of these 
patients for a cure, and the way they bung m their similarly afflicted fi lends 
are a source of real satisfaction to the doctor who works with them 

The indolent leg ulcer is aluays a result of some underlying pathology, 
and it IS the proper recognition and tieatment of this which is requisite foi 
success The ulcer is merely a symptom and sign of the real disease like the 
glycosuria of diabetes or the cough of tuberculosis Success m healing does 
not depend upon the virtues of some local application, but upon the under- 
standing and control of the underlying circulatory difficulty These patients 
suffer infinitely more and longei than many for whom we advise major 
operations The doctors m the out-patient departments should carefully 
study each case An ulcer which fails to heal after a reasonable time under 
dispensary treatment should leceive the attention of the experienced surgeon, 
and not be allowed to become discouraged and drift away 

The ulcers to which I refer have as their basis mechanical difficulties in 
the venous and lymphatic circulation I am not discussing those originating 
from syphilis, diabetes, etc , but the underlying causes of the ulcer may be 
multiple A so-called diabetic oi syphilitic ulcer may be greatl} benefited by 
the elimination of some vaiicose veins which aie aggiavating it 

* Read before the New York Surgical Societi, December 13, 1933 
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A leview of the noimal physiology of the venous leturn fiom the lower 
extremities is helpful m understanding the pathology in these cases In the 
erect position, the propulsive action of the heait-beat and the arterial pressure 
have almost nothing to do with the venous ciiculation in the lower extiemity 
The enoimous area of the capillary bed compared to that of the arteiial slows 
the blood-current in the capillaiics down to the point where there is scarcely 
any pressure behind it Kiogh^ points out that a single capillaiy may have a 
laiger cioss-section than the tiny arteriole which supplies a large group 
Also, each time an artery divides, the cross-section of its blanches is greater 
than that of the oiiginal trunk This lesults in a rapid fall of blood-pressuie 
as we reach the tei mural aiteiiole The normal capillaiy pressure is only 
four to five centimeties of water at the level of the heart, a piessure insignifi- 
cant when compaied with the piessure lequiied to lift the venous blood fiom 
the lower leg back to the heai t when we are in the ei ect position The well- 
known pumping action of the muscles as they press on the veins, which are 
equipped with valves to prevent back flow, is the propulsive force behind the 
venous return from the dependent extremities The vein, with its frequent 
valves, is really a series of chambers, each one of which as it is compressed 
by the muscles empties into the one above The normal muscular activity, 
being as it is alternate contraction and relaxation, is ideal for this pumping 
action in the veins It is evident why we have such discomfort when we are 
compelled to stand still for long Our constant shifting positions from one 
foot to the other, etc , as we attempt it, are really reflexes to stimulate the 
venous circulation Even when we deliberately dangle our legs, relaxed as 
much as we voluntarily can, the venous blood-pressure in the foot is far below 
the theoretical hydrostatic pressure which would result from its distance below 
the heart The muscle tone, which is really rapid rhythmic contractions, is 
keeping this venous pump at work Stand still, and the dorsal veins of the 
feet distend , exercise the leg muscles, and they collapse During vigorous 
activity, the blood-piessure m the normal foot veins approaches zero, due to 
the rapid removal of blood from them by this pumping action of the muscles 
Anything which cripples this venous pump, such as incompetence of the 
venous valves, immobilization, injuiy to the muscles, etc , cripples the venous 
return from the extiemity, unless the extremity is elevated approximately 
to the level of the heart 

The superficial veins are deprived of this muscular support They are 
provided with numerous communicating \eins with their valves so placed 
that blood can flow from the superficial to the deep veins As soon as the 
venous pressure m the saphenous veins uses above that in the deep veins, 
blood can flow freely into the deep system where the muscular activity pumps 
it upward This provides a soit of safety valve against excessive pressure in 
the saphenous systems as long as the valves ai e competent The pressure in 
the normal saphenous vein is much less than the hydrostatic pressure which 
would result from its distance below the heart and which one would expect 
to be required to keep the blood flowing upward 
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Othei factors in the venous circulation are the varying negative pressure 
in the thorax during respnation and the positive pressure in the abdomen 
The etfect of normal lespiration on the venous leturn of the lower extremity 
while standing is insignificant, as evidenced by study of the venous pressuie 
dining respiration Increased abdominal pressuie is necessarily transmitted 
to the abdominal veins and the lower extiemity veins as they enter the abdo- 
men ^ The extraordinary height to which this abdominal pressure can rise 
during violent effoit has lecently been measured by Murphy and Mengert ^ 
The abdominal veins have no valves, and this pressure can not only pump 
the blood on into the thoiax, but also foice it back against the valves in the 
veins of the thigh During violent abdominal straining, our thigh muscles 
are also m stiong conti action, which protects the deep veins but the saphenous 
system valves are subjected to the full piessure The normal saphenous 
valves have been shown to give way at pressures of about i8o milhmeti es of 
mercury, which is not unusually high for the abdominal pressuie during vio- 
lent muscular work ^ Add to this piessuie the constant strain of the hydro- 
static pressure, and it is evident wlw varicose veins are so numerous As the 
upper valves give way, more piessure is tiansmitted to those remaining below 
As the succeeding valves give way, the whole superficial system of veins 
becomes wide-open channels with nothing to hmder the free reguigitation of 
blood downward I do not say this mechanical back pressure is the only 
explanation of varicose veins but it is certainly present in every case of the 
common surface varices Congenital and familial weakness of the veins 
certainly plays a part, and perhaps many other factors which we do not 
recognize and cannot control 

The source of all the difficulties resulting from simple surface varicose 
veins IS this fiee downwaid regurgitation of venous blood tow aids the 
periphery, and the resulting capillary stagnation under piessure The meas- 
ured venous pressure in vaiices approaches the theoretical hydrostatic pressure 
which would result from the position of the vein in relation to the heart 
This IS still further increased by abdominal stiaining This pressure is of 
necessity transmitted to the capillaiies, as otherwuse the blood current would 
be completely reversed in the capillaiies The blood m these veins is b}^ 
analysis much higher than normal venous blood m carbon dioxide and 
non-protein-nitrogen content, and much lower in oxygen ^ The capillary 
permeability has been shown to be very sensitive to just these conditions, 
increased pressure, increase of carbon dioxide and lack of oxygen ° The 
effect of this is a piofound change in the nutrition of the subcutaneous tissue 
As the deep veins ai e intact, the disease is entirely confined to the subcutaneous 
tissue, which is a constant and stiikmg clinical fact eieii in the most advanced 
stages of oedema and ulceration 

The condition of the valves m the veins communicating bctw'een the deep 
and superficial systems is important When these are competent, these per- 
forating veins aie constantly removing the blood from the surface veins, and 
the varices, being rapidly emptied, and the pressure in them thereby kept low% 
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may do no moie harm than greatly add to the burden of the deep veins This 
IS the situation when we find large varices without clinical symptoms The 
extra burden on the deep circulation is undesirable, and the patient usually 
has fatigue and weight sensations which he does not connect with his veins, 
or which he has had so long that he accepts them as natural If the com- 
municating veins do not have competent valves, they cannot so effectively 
decompress the surface varices Furthermore, blood part way up the deep 
veins can escape into the superficial group, wheie it again falls back towaids 
the foot to reenter the deep veins, thus completing a vicious cycle If the 
varices are extensive, the volume of this regurgitated blood may be more 
than the total volume of blood returned to the heart to receive oxygen and 
nutrition This vicious cycle of old blood has been demonstrated under the 
fluoroscope by hpiodol injections This situation results in nutiitional 
changes of the entire subcutaneous tissue out of proportion to the size of 
visible varices 

The pathology which results fiom this venous back pressure on the capillaiy 
circulation is very extensive An early and almost constant clinical sign is 
the common pigmentation which results fiom the increased capillary per- 
meability and diapedesis of red blood-cells I consider this pigmentation as 
diagnostic of impaired nutrition from varicose veins, even when they are not 
visible When ulceration has occurred, the element of infection and cellulitis 
becomes important These ulceis are always surrounded by a zone of acute 
inflammation, and frequently there are exacerbations of this infection element 
when large areas of the leg become very hard, swollen and painful It is 
the addition to the already existing venous stasis of the element of repeated 
and chronic infection which results in the lymphatic blockage and elephantiasis 
aspect of these cases Theie is a local obstruction of the lymphatics in areas 
of cellulitis and infection Subcutaneous injections of India ink, which is 
normally rapidly removed by the lymphatic circulation, remain relatively fixed 
m stfu when injected into areas of acute inflammation This has recently 
been shown by Kuhns^® to be true also in joints The absorption of sub- 
stances injected into joints, which are normally quickly removed by the 
lymphatics, is greatly delayed if the joint is acutely inflamed before the 
injection 

This lymphatic obstruction within the tissues, resulting from the prolonged 
chronic and repeated infection m the ulcer cases, added to the existing venous 
difficulties, gives all the necessary elements for the gradual formation of a 
true elephantiasis, as described by Matas,^^ i e , venous and lymphatic ob- 
struction with repeated attacks of non-pus-forming cellulitis Halsted,^" m 
studying the arm cases following breast amputations, made the same obser\a- 
tions Homans^® has always emphasized the lymphatic element m these cases 
The piogressive fibrosis of the subcutaneous tissue still further destroys the 
lymphatic circulation, and finally the whole subcutaneous tissue and skin of 
the leg is deprived of Ijunphatic as w^ell as the normal venous drainage 

The above conditions are the late results of simple surface varicose veins, 
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but thei e is also a group of cases where the deep veins have been damaged by 
a pievious severe deep phlebitis or phlegmasia alba dolens The late diffi- 
culty of the deep veins m these cases is usually not a diminution of the 
capacity of the veins as commonly supposed, but incompetence of the valves 
These valves are just as important in maintaining the ciiculation of the 
extiemities as the heart valves themselves As soon as they are crippled, 
eithei mechanically or by infection, there is nothing to prevent the backwaid 
flow of blood 111 the dependent leg until the venous pressuie is high enough 
to lift the whole column of blood up to the heart, a pressuie way above the 
normal working piessure of the capillaries These cases have the same diffi- 
culties as the simple surface varices, i e , oedema, ulceration, chronic infection, 
elephantiasis, etc , but the disease is not confined to the subcutaneous tissue 
Some of these cases have large surface varices, which are sometimes thought 
to be compensatory dilation I believe that they are usually not compensatory 
but tiue varices which are the result of the high venous pressure If they 
have a positive Tiendelenbuig, it is safe enough to obliterate them, but the 
patient leceives little benefit As a gioup, these cases are most discoui aging 
to treat, as it is impossible to restore the deep venous circulation Most of 
the failures of the Kondoleon^'^ operation foi elephantiasis, which is an 
attempt to give the superficial tissues lymphatic and venous drainage by 
anastomosis with an intact deep circulation, are undoubtedly cases which fall 
into this class The excision of ulcers and placing skin grafts on the deep 
tissues in also doomed to failuie without an intact deep circulation, as well 
as the obliteration of the surface vaiices Pressure by bandages, etc , is 
usually of little help Reduction of the capillary pressure and restoring the 
venous circulation by elevation is the only way to heal the ulcers in this 
gioup These cases aie usually easy to recognize by their characteristic 
histoiy of severe cedema which involves the superficial and deep tissues dating 
diiectly from the attack of milk leg 

With these points in mind, it is much easier to develop a rational theiapy 
for the ulcer cases If the patient has large surface vaiices, and has not 
progressed to the stage of lymphatic block, chronic biawny oedema, and 
elephantiasis, remarkably rapid and permanent cure can be obtained by 
sclerosing the offending veins by chemical means The ulcer in these cases 
usually has obvious and intimate contact with the varices There is little oi 
no oedema Large veins he just above the ulceiation and very frequently 
under it, in which it is easy to demonstrate a positive Tiendelenburg sign 
The majority of the cases fall into this group The chemical sclerosis of the 
offending veins by injecting them will often immediately relieve the patient 
of all pain and initiate healing in the ulcer We have in our series an old 
lady of eighty who had had an ulcer of this type unhealed foi forty yeais, 
which healed in a month aftei obliteration of a few veins The larger the 
veins, and the moie obvious their relation to the ulcer, the more satisfactory is 
the result of this treatment The local application to the ulcer is immateiial 

If the ulcer patient has progiessed to the point of hard, brawnj'^ oedema 
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01 eaily elephantiasis, the problem is much moie difficult The varicose veins 
are frequently lost m the dense subcutaneous tissue They often have no 
obvious relation to the ulcer, and the pathology may seem to be out of all 
propoition to the size of the veins These patients are often fat, and it is 
fiequently impossible to do a Trendelenburg test The whole subcutaneous 
tissue has lost its noimal venous and lymphatic drainage Obliteration of 
the vaiicose veins in these cases should be done but it is sometimes of little 
benefit If it fails, these cases with large chronic or repeatedly recurrent 
ulcers should be admitted to the hospital and opeiated upon according to the 
method of Homans^'* The results aie veiy satisfactory in the twelve cases 
we have done I have already shown thiee of them before this society The 
ulcei IS excised along with the underlying deep fascia and scar tissue, and 
Thiersch grafts aie laid right on the deep tissues, whether it is periosteum, 
tendon or muscle Thieisch giafts aie used as the large areas involved can 
be covered moie quickly by this method, and the results are good The 
grafted area recen^es a new source of lymph and venous drainage from the 
deep ciiculation The hard brawny oedema disappears from this area, 
and the new skin, now piopeily nourished, is soft and noimal The principle is 
similar to that of the Kondoleon^'^ opeiation for elephantiasis, m which laige 
areas of the deep fascia aie excised to allow fiee anastomosis between the 
deep and subcutaneous circulation If ulcei s lecui, they occui on the edge 
of the giafted aiea, oi m an entirely new area, wheie the deep fascia is still 
m Situ 

Unsuitable for this treatment is the occasional case with damaged deep 
veins fiom a seveie phlebitis It is sometimes difficult to be ceitain that the 
case falls into this group, as many of the post-phlebitis cases lespond well to 
treatment Extensive oedema of all the tissues, siipeificial and deep, is the 
eaily and evei predominant -feature of these discoiii aging cases DeTakats^ 
has demonstrated hoiv the X-ray is valuable in determining if the disease is 
confined to the subcutaneous tissue In a propeily exposed plate, the layeis 
of the soft parts can be made out especially when the subcutaneous tissue is 
1 er}^ much thickened 

TiouT® published a senes of cases successfully opeiated upon essentially 
according to the method of Homans, but added a point to the technic He 
excised a strip of fascia above the ulcer This combines the Kondoleon opera- 
tion with Homans’^® excision of the ulcer This involves raising flaps of 
skin, which in the poorly nourished diseased tissue is precarious The only 
case I tried this on recently sloughed a large area of one flap 

As to technic, I believe that the skeptics of the injection treatment for 
varicose A^eins have eithei not tried the tieatment or are unable to overcome 
the doctor’s innate feai of intiavenous medication, embolism, etc Homans, 
long a skeptic, now acknowledges it is an excellent way to heal ulcei s but 
believes the injected veins all recanalue This is not true in our experience 
Our series now numbers over a thousand cases, about a hundred of which I 
have been able to follow over thiee years I admit that some veins do 
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lecanalize The exact peicentage is difficult to state, as it is often haid to be 
siiie whethei a vein is leally the old vein oi a new one Many of the cases 
do, in time, foim new vaiices The tieatment does not pietend to iid the 
patient of the fundamental causes for his veins, which are naturally always 
piesent, but simply to destioy the veins piesent at the time We have many 
cases in the clinic who have been pieviously opeiated upon by distinguished 
suigeons who have developed laige new vaiices, frequently right m the scars, 
wheie all the veins have been lemoved Veins, on the laboratory shelf, 
hardened m foimahn did not lecanahze This tendency to form new veins 
can be diminished by pa} mg particular attention to the trunks in the thighs 
I can see no necessity foi ligating them, as they can be easily chemically 
obliterated The mtei nal saphenous vein may be varicose, i e , its vah es be 
incompetent, and yet not be visibly dilated or toituous To make it still more 
difficult, it frequently cannot be jialpated in tbe thigh fat In these cases it 
can usually be found by the impulse of a fluid wave transmitted from a 
peicussion tap on the vein belov the knee, wheie it is dilated and tortuous 
Often theie aie seveial tiunks in the thigh besides the internal saphenous 
If the recuirence of new veins m the leg is lapid, one should stiongly suspect 
he has missed one or more vaiices m the thighs, the back piessuie fiom 
which IS stretching out the leg veins The occasional recanalizmg of a 
treated vein and the usual tendency in time to foim new veins is not a seiious 
objection to the injection treatment It is such a simple matter to give one 
or two more injections as it pioves necessary A simple treatment given to 
an ambulatory patient is such a contrast to repeating the old opeiative pio- 
cedure The recuriences, taken m time, are usually much smaller than the 
original veins I always explain to my patient that I am unable to eiadicate 
the fundamental causes of his vaiicose veins, and am simpl}r removing the 
veins which he has at the present time 

Recanalizmg of injected A^eins can be largely prevented by good technic 
It IS peifectly true that the charactei istic hard thrombophlebitis which fol- 
lows the injection does not necessarily mean a peimanent scleiosis Too 
weak injection fluid, excessive dilution by blood in a large vein, too lapid 
circulation in the vein may cause a chemical phlebitis of insufficient severity 
to destroy the vein permanently 

Another limitation of the treatment is the occasional occuirence of ulcers 
The solutions are all caustic The essence of the treatment is a chemical 
destruction of the intima of the vein, and a drug with sufficient irritating 
power to do it will destroy the poorly nourished subcutaneous tissue of these 
cases, statements of drug manufactureis notwithstanding I have seen these 
sluggish chemical bums occur after all the commonly used solutions If the 
leakage has been slight and rather deep, the actual neciosis of the skin may 
be delayed for several weeks, the area meanwhile looking like a localized 
chronic infection If the leakage has been extensive, the sloughing will be 
very prompt, and discouragmgly slow to heal With good technic, this acci- 
dent should be raie, certainly not in over 2 per cent of cases I always 
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explain this possibility and piobability to intelligent patients to protect the 
tieatment and myself from unjust criticism Minor points in technic diminish 
the possibility of slough in addition to skill m venous punctures A very 
easily sliding syringe and not too small a needle help, so when the needle is 
properly placed, the reflux of blood into the syringe is very free and the 
injection can be made almost without resistance Also, if there is the slightest 
doubt as to the position of the needle, or if it has slipped m and out of the 
vein repeatedly, one should be very quick to acknowledge failure, and either 
try a new vein or abandon the treatment till a later date I have never seen 
serious complications from these leakage sloughs 

We have had no emboli in our series They have been reported m the 
literature, and can usually be traced to cases where the injections have been 
given m the presence of a preexisting phlebitis Injections should never be 
given if there is any possibility of infection being already present m the veins, 
as the chemical irritation seems to aggiavate it 

Our method of injecting veins is very simple We have used sodium 
salicylate, quinine and sodium morrhuate solutions Foi extensive and per- 
manent sclerosis, I believe that sodium salicylate is the best, but the severe 
cramp which follows its injection frightens many patients away to clinics 
who are using the other two solutions, the injection of which is painless For 
the ordinal y varices of the lower leg, I have the patient sit on an examining 
table with the leg m my lap as I sit m front of him I do the lower veins 
first As the blood-current is reversed, it is much easier to obtain good 
sclerosis m the thighs and laiger veins above, if the smaller veins below are 
occluded first It is easier to identify and inject all the lowei leg veins if 
they are treated first I do not use tourniquets unless the veins are very 
large or the injection is made m the upper thigh In laige sacculations, etc , 
where there would be excessive dilution, I attempt to inject the vein col- 
lapsed and hold the solution in the treated segment by double tourniquets 
This IS easily accomplished by raising the extremity and applying the tourni- 
quets after the needle is placed in the vein If all the veins below are 
blocked, good sclerosis can be obtained even m the internal saphenous in the 
thigh by injecting with the patient standing I have never seen a thrombosis 
of the deep femoial result from an injection The blood-cuirent in it is so 
much more rapid than in the varix that the sclerosing agent is too rapidly 
diluted and swept on to do any harm 

For the comfort of an ambulatory patient, I recommend only one injection 
be given at a time and not repeated until the acute inflammation of the 
previous injection has started to subside This usually means three to seven 
days’ intervals Under this plan the patient can usually continue with all his 
regular activities throughout the treatment 

If the injected vein is large, it is a distinct help to keep the vein collapsed 
by a firm pressure bandage or stocking during the sclerosing process The 
thrombus which forms and organizes in the vein is smaller, and the hard 
tender swelling is much less noticeable I have done many without coinpres- 
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Sion bandages, and it seems to me those who feel that they do not help in 
the large veins, have not applied them so as to keep the veins really collapsed 

The technic we have used m excision of ulcers is easy The patient is 
kept in bed with the leg elevated until the oedema has been reduced as much 
as possible This usually requires seven to ten days If there is much puru- 
lent discharge and active infection, Dakin wet dressings may be used The 
whole ulcer area is then excised, taking paiticulai pains to lemove all the 
underlying scar tissue and deep fascia Success depends upon placing the 
giafts on healthy deep tissues Any sort of giaft probably could be used, 
but we have used Thiersch grafts as the laige areas exposed can be coveied 
rapidly this way, and the thigh fiom which they are taken heals rapidly 
without scar The individual grafts aie laid so they oveilap each other and 
the edges of the wound, so they completely cover the raw area They seem 
to take well right on periosteum, tendon and muscle Even if take has not 
been loo per cent , the legion has a more normal venous and lymphatic cn di- 
lation, and when it does heal, the skin will be pliable, soft and healthy 
Perforated rubber tissue is placed right on the fiesh graft and stuck around 
the edges of the wound with chloioform so it cannot shift An even layei 
of gauze dressing is placed ovei this, and then a thick flat rubber sponge is 
strapped firml}^ over this whole area with wide adhesive tape Further pres- 
sure IS obtained by a fiim circular bandage This pressure is a very important 
point in getting the graft to take The first dressing is done in five to seven 
days according to the odor The patient is kept m bed with the leg elevated 
until the wound is healed and the giafts fiim, which is usually about three 
weeks When the patient fiist gets up, the grafts are apt to become very 
cyanotic, and their nutrition must be watched carefully the first few weeks 
in order not to lose them Supporting pressure with sponges or absorbent 
cotton bandaged firmly over the area, and frequent periods of elevation help 
As the new circulation establishes itself, the grafts become thicker, firmer 
and more like the normal skin 

To summarize, varicose ulcers, if they receive the study they wan ant, can 
be made to heal This can usually be accomplished by obliterating the varicose 
veins In legs with chronic, brawny oedema and elephantiasis, where the 
lymphatic and venous circulations of the subcutaneous tissue are diseased 
beyond repair, permanent cures can be obtained by excising the ulcers, to- 
gether with the underlying scar tissue and deep fascia, and placing skin 
grafts directly on the deep tissues If the deep circulation is also diseased, 
this case is discouraging and elevation is the only cure 
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FRACTURES OF LOWER END OF HUMERUS 

By William Bates, MD 

OF Philadelphia, Pa 

Theoretically, all fiactures should be promptly reduced Certain fiac- 
tuies have been allowed to wait for one reason or another before i eduction 
was attempted, and apparently no haim done The fractuies of lowei end 
of the humeius, especially those involving the elbow-jomt, I have always con- 
sideied as emeigencies calling foi immediate attention This stand is taken 
because i eduction is easier to accomplish, and becomes progiessively difficult 
by the hour Secondly, the earlier i eduction is accomplished, the easiei it is 
maintained Thirdly, in the absence of injuiy to majoi vessels, the oedema 
associated with fractuies staits to subside as soon as complete i eduction 
occurs This being the case, it would seem that the dreaded Volkmann’s 
contracture could be avoided by piomptness Lastly, eaily restoration of 
functions is moie readily obtained when noimal alinement was accomplished 
pi omptly 

The history of the accident pioducing fiactuies of the lower third of the 
humerus has many times been haid to obtain All too frequently it appeals 
to be a “fall on the outstretched hand,” and yet when we consider the clas- 
sical description of various fiactures, this is given as the mechanics of any- 
thing which goes wrong with any pait of an upper extremity fiom a fractuie 
of a carpal bone to a dislocation of the shouldei There is, theiefoie, some 
other factor present, and because of the rapidity with which the fractuie is 
produced, the determining factor is elusive In the absence of diiect blow 
from a laiger object, fractuies of lower thud of humeius aie usually not 
associated with fiactuies elsewhere in the extremity As multiplicity of frac- 
tures IS usualU due to continuation of the producing foice aftei the initial 
factor, the elbow is probably in partial flexion when the patient falls on the 
outsti etched hand The comminution of the supi acondylai region is then 
produced by the body weight acting as a new foice of injury fiom above in 
contrast to the original impact below 

Following prompt reduction undei aiijesthesia and undei fluoroscojncal 
visualization whenever possible, the diessing is applied with the forearm m 
the same relationship to the aim as when reduction was accomplished The 
loss of the carrying angle in most cases is piobably due to diessing the forc- 
aim against the fiont of the chest The wiitei is indebted to Doctor Eliason 
foi this obseivation and thoioughly believes that better alinement of the 
fiactuie site is maintained The degiee of flexion of foreaim is hkevisc 
governed by the lelationship which existed when reduction occuiied 

While never having favored the veiy acute (Jones) flexion, if it is ncces- 

^ Read before the Philadelphia Academy of Siirger}^ Tainiar> 8, 1934 
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sary to flex that much to get i eduction then that much is necessaiy to main- 
tain reduction However, as experiences confirm the fact that with proper 
reduction, oedema immediately begins to subside, I have had less fear of this 
position In the cases where its use was compulsory, theie have been no 
contractures, so that my feeling is more and more m faior of lapidly pre- 
venting oedema to foiestall contracture 

After the dressing is applied, the patient is held until the X-ray is devel- 
oped Believing in early reduction, I do not consider it logical to attempt 
reduction, dress, and wait until the next day to X-ray or see the film 

If the film IS not satisfactory, the time to complete the reduction, I feel, 
IS right then The exceptions to this, of course, are m the types ot cases 
where I am convinced that some form of ti action is necessary to give the 
best result, and secondly where it is shown that open reduction is indicated 
In operating on these fractures, I have tried to convert the multiple 
fragments below into one group, and then consider the best way of dealing 
with the shaft above and the composite lower fragment For future restora- 
tion of function, I believe the less hardware used the better the lesult In 
one case where the capitellum was separated, I found it necessary to remove 
it, while m the others bone screws were used 

I have found traction necessary m very few cases but recently had a case 
where the usual deformity was reversed Ordinarily, one expects to find 
the upper fragment anterior and the supracondylar fragments carried pos- 
teriorly In this recent case the supracondylar region was shattered, con- 
verting the humeral articular suiface of the elbow-jomt into three fragments 
l3nng anterior to the shaft of the humerus which was proti tiding through the 
skin Open reduction m this case rcA^ealed only shell fiagments which were 
insufficient foi fixation The wound was drained, Avrist fastened to upper 
arm by adhesive and wide traction api^lied to upper forearm m line with the 
upper fragment Later X-iay showed excellent almement, but on transfer- 
ring to molded splints the internal condyle was pulled slightly up and out 
The condition of patient did not wan ant further interference as later develop- 
ments proved 

If my own experience (to which I was limited when assigned this sub- 
ject) has taught me anything, it is that fractures of the lower third of 
humerus are so vaiied that few thumb rules exist for their tieatment, and 
that each one calls for indnndual consideration as to the type of dressing 
after early reduction , and that early motion is necessary I have found much 
more help m occupational therapy than in the use of baking and massage 
Frequently, both aids aie necessary, but when the time for active motion 
arrives, patients progress more rapidly under occupational-therapy supervision 
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FRACTURES OF THE LEG BELOW THE LOWER THIRD * 

By Adolph Walkling, M D 

OF Philvdelphi\, Pa 

The treatment of fractures of the lower third of the leg will ever be a 
subject where there are differences of opinion and it is well that this is so 
Some of us are unwilling to treat all these fractures by the same method 
Each fracture is a separate problem and should be studied and treated by that 
method which seems best to fit the individual case 

These fractures are extremely important as almost any deviation of the 
weight-bearing line produces disability which is sometimes sufficient to cause 
almost complete industrial incompetence of the individual, necessitating the 
use of a cane or crutches 

In no other series of fractures is accurate reduction and its maintenance 
so important Any angulation of the tibial fragments will interfere with 
weight bearing The weight bearing must, in order to be painless, be trans- 
mitted through smooth joint surfaces which makes essential accurate replace- 
ment of fragments involving the articular surface It is sometimes permissible 
and occasionally unavoidable to have a fracture heal with some short- 
ening While this IS undesirable the function of the leg is seldom interfered 
with Perfect function is more apt to result after perfect alignment is secured 
early Rotation of either fragment or lateral deviation can be prevented and 
must be absolutely avoided When rigid dressings are used the foot and ankle 
should be kept in the position of optimum function, the foot at right angles, 
slightly inverted, and the arches supported 

The weakness of the muscular structure of the foot and leg makes it abso- 
lutely necessary that when weight bearing is allowed a certain amount of 
support be provided by elevation of the inner border of the heel or heel and 
sole This support is all too often forgotten but is essential to quick return 
of function Massage and movement is necessary to prevent atrophy of the 
muscle structure and should be insisted upon by all who treat these fractures 
The period of disability is directly proportional , the earlier they are insti- 
tuted the better the result 

X -7 ay^ — Ideally, there should be an X-ray made ( i ) before reduction , 
(2) after reduction and a permanent dressing has been applied, (3) as a 
follow-up This IS not always possible because occasionally an X-ray is not 
available beforehand because of location of the patient and for reasons of 
economy Pictures should be taken as often as necessary to assure correct 
position of fragments during the process of healing 

Thorough skin cleansing with soap, water and alcohol and the application 
of a sterile dressing should be done in each fracture before a retention appara- 

Read before the Philadelphia Academ}'^ of Surgerj, January 8, 1934 
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tus IS applied Vesicles or abrasions may easily become infected and cause 
considerable anxiety as to the ultimate outcome 

Simple Undisplaced Fiaciwes — Often a plaster case can be applied im- 
mediately as there is never much swelling The case should always be split 
along the crest of the tibia The case need only extend to the knee It is our 
rule that the case extend to the knee m fiactures involving the lower third 
and to include the knee if the fracture is higher If there is considerable 
swelling the leg is placed in a fracture box properly padded with a soft pillow 
and an ice bag placed over the site of fracture The box should be opened 
every day and gentle massage given The joints are moved and after the pad- 
ding has been rearranged the box is closed After the swelling has subsided 
sufficiently a case is applied This is split before it hardens The case is a 
light one so that one may spring it open and remove the leg for massage and 
movement The massage and movement is given m the Out Patient Depart- 
ment by the attending surgeon Physiotherapy is occasionally used in the 
aged 

In fractures of the fibula alone, weight bearing is allowed at the fourth 
week Complete return of function is usual in six weeks Weight bearing 
in fractures of the tibia alone is not allowed for five weeks in the transverse 
fractures and six to eight weeks m the oblique or spiial type There was 
complete return of function m an average of nine weeks in our series In 
undisplaced fractures of both bones weight bearing is begun gradually at 
five weeks Full weight bearing, walking with a cane, is usually permitted at 
six or seven weeks Patients returned to work with complete return of func- 
tion in an aveiage of twelve weeks In undisplaced fractuies of the maleoli 
an adhesive plaster boot is applied The patient is given crutches for two 
weeks Shoe correction is strictly adhered to Good results are to be ex- 
pected regardless of the method of fixation 

Fiactuies zvith Displacement — Reduction should be accomplished im- 
mediately by the closed method under anaesthesia piovided much manipula- 
tion IS necessary The anaesthetic of choice is ether I have never used spinal 
anaesthesia and have used local anaesthesia on one occasion wnth satisfactory 
results when a general anaesthetic ivas contra-indicated An X-ray should 
always be made after reduction It is not always prudent to wait for an 
X-ray before reduction as in such fractures as the Pott’s fracture the deform- 
ity IS so typical that it is usually i educed correctly The fluoroscope is used 
for visual reduction when available It is still a matter of dispute whether 
every fracture should be reduced in this way There is no question that in 
the complicated fractures it is essential and in nearly all fractures highly 
desirable, but it is a question sometimes of availability 

The preliminary X-ray is made not to tell us that a fracture is present, 
because the diagnosis of fracture, where there is disjilacement, is obvious 
It tells us the exact position of the fragments and gives us a very definite idea 
of the mode of production and therefore what manipulations will be necessary 
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for reduction If the deformity and position of fragments are obvious the 
preliminary X-ray is not absolutely necessary 

FaUme of Reduction — This demands either open operation or continu- 
ous traction, almost always skeletal m type Surface traction with adhesive 
IS next to impossible m the fracture about the ankle Tenotomy of the 
Achilles tendon may be done to advantage but if skeletal traction is used it is 
not necessary This should not be a complete transverse tenotomy but a par- 
tial transverse section at different levels because union takes place sooner and 
with more certainty 

Fixation — ^We have never applied a closed case to a recent fracture im- 
mediately after reduction Teaching a method such as this to undergraduate 
students may be productive of a great deal of harm as all will not be accus- 
tomed to the use of plaster The method has no particular dangers in the 
hands of one experienced in plaster work Moulded plaster splints have been 
employed in certain special fractures with good results , for example, trans- 
verse fracture of both bones near the epiphyseal line This so-called Stimson 
splint has much to recommend it A method of fixation that has been most 
useful IS the fracture box Here we have rigid splints constituting the sides 
of the box padded with a soft pillow The padding can be rearranged as 
often as desired Extra padding of folded towels or lint may be inserted 
either before or after the box is closed Daily inspection of the fracture is 
facilitated by merely opening the box The fragments are not disturbed 
Massage can be given daily The leg is elevated if necessary by elevating the 
box Marked swelling is allowed to subside somewhat with the aid of ice 
locally and massage A split case is applied when advisable with the foot at 
right angles, slightly inverted and the arch supported 

In the writer's series the average length of time before application of the 
case was twelve days The patients remained in the hospital from fourteen 
to sixteen days This does not include cases that were kept m the hospital 
for prolonged periods because of other injuries There were fifteen cases 
of the so-called Pott’s type during the past three years which were completely 
followed up These patients returned to work on an average of fifty-seven 
days One case of non-union was not included The longest period was 
seventy-six days and the shortest period was forty-six days In all cases the 
inner side of the sole and heel w^as w^edged one-quarter inch to begin with 
This was reduced in about three months to one-eighth inch and in six months 
was removed In one case the quarter-inch wedge was so comfortable that 
It still remained at the end of two years The severely comminuted fractures 
should be treated with skeletal traction The fracture box here fails to come 
up to expectations except occasionally It sometimes is difficult to maintain 
anterior posterior alignment The fracture with separation of the posterior 
articular lip of the tibia may be treated in a fracture box but often this does 
not correct the displacement of the small tilnal fragment Mechanical fixation 
is sometimes necessary in this type The fragment must be replaced at all 
hazards as otherwise weight bearing will be seriously interfered with 
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Compotmd Fractures — Most of the compound fractures of the leg occur 
m the lower third If the fracture is compound from within it is only neces- 
sary to antisepticize the protruding fragment, if any, and it has been our 
practice to use tincture of iodine both on the leg and in the wound A pro- 
phylactic dose of combined tetanus and gas bacillus antitoxin is given Re- 
duction IS accomplished under anaesthesia, a sterile dressing is applied to the 
wound and a suitable retention apparatus applied to the leg Immediate 
operative fixation of the fragments m compound fractures is rather a risky 
procedure Fractures compound from without should, of course, have a 
thorough de-bridement under suitable anaesthesia and a prophylactic dose of 
the combined serum The number of gas bacillus infections has been greatly 
reduced since the prophylactic injection has been used We have been allow- 
ing the wounds to remain open to be dakinized The writer has not yet had 
the courage to use the Orr method of treatment The Thomas splint with 
skeletal traction when necessary is used Skeletal traction m any way de- 
sired IS the best method of fixation, particularly if the fracture is badly com- 
minuted or if there has been much loss of tissue The fracture box has been 
used on occasion When union has progressed sufficiently a split or a win- 
dowed case was applied 

Summary — (i) The fracture box may still be used to advantage in the 
treatment of fractures in the lower third of the leg 

(2) The badly comminuted type and almost all compound fractures had 
best be treated by skeletal traction 

(3) The articular surface of the lower end of the tibia should be returned 
absolutely to normal if at all possible 

(4) The normal weight-bearing line must be preserved to insure the best 
results 

(5) Support of the foot by wedging the inner side of the sole and heel or 
the heel alone is almost essential Only too often is this neglected If done 
regularly in these fractures good results are assured 
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FRACTURES OF THE SHAFT OF THE HUMERUS 
By Calvin M Smyth, Jb , M D 

OF Philadelphia, P\ 

The material for this paper has been drawn from sixty-nme consecutive 
cases of fracture of the shaft of the humerus of sufficient severity to warrant 
hospitalization These 69 cases occurred m a series of 191 hospitalized frac- 
tures of the humerus, constituting 36 i per cent of all fractures of the 
humerus admitted to our care over a period of three years The sites of 
fracture were as follows Upper third, 31, or 44 9 per cent , middle third, 
24, or 34 7 per cent , lower third, 14, or 20 2 per cent Twenty-six were 
transverse, 16 oblique, 7 spiral, 18 comminuted, 2 compound No cases 
treated as out-patients have been considered inasmuch as cases so treated 
should, in the writer’s opinion, be limited to those fractures without displace- 
ment of the fragments m which no reduction is required and m which the 
simple methods of immobilization suffice In practically all fractures with dis- 
placement of the fragments ambulatory treatment is inadequate for the fol- 
lowing reasons 

(1) In transverse fractures reduction is often easy but retention is often 
difficult or impossible by simple methods 

(2) In oblique and comminuted fractures suspension and traction or open 
operation, which offer the only hope of satisfactory functional and anatomi- 
cal results, can be instituted only in a hospital 


Table I 


Total fractures of humerus 

191 


Fractures of shaft 

Site of fracture 

69 

36 I per cent 

Upper third 

31 

44 9 

Middle third 

24 

34 7 

Lower third 

14 

20 2 


Methods of Treatment Employed — ^Regardless of the type of fracture or 
the definitive treatment finally instituted, all cases are temporarily immobil- 
ized in the Thomas or Murray- Jones arm splint This should be done by 
the ambulance surgeon or by the man on duty in the receiving ward before 
the patient is moved about in any way either for X-ray examination, undress- 
ing or any other reason Following the X-ray examination and an accurate 
estimation of the situation, the method of treatment best suited to the in- 
dividual case is instituted This will depend on such factors as the type and 
location of fracture, whether oblique, transverse or comminuted, and whether 
it involves the upper, middle or lower portions of the bone 

In our experience, transverse fractures, if seen early, can usually be 
reduced easily, but in spite of the greatest care are extremely difficult of 
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retention An illustiative case is that of a strong healthy woman of twenty- 
six years with a transverse fractuie of the middle third The deformity was 
reduced easily under the fluoroscope and peifect position obtained She was 
dressed with coaptation splints, an internal iight-angle splint and a shoulder 
cap The arm was fastened to the side with adhesive plaster and a swathe 
She was allowed to go home after the reduction and the deformity promptly 
recurred Open operation was finally done 

In oblique fractures, piovided there is no interposition of soft parts, satis- 
factory reduction can usually be accomplished by traction and suspension 
The type of traction employed depends largely upon the location of the frac- 
ture In lower third fractures, the arm is placed in abduction with the fore- 
arm in full extension m a Muiray-Jones splint and skin traction applied to the 
arm and forearm Six to ten pounds’ extension usually suffices In middle 
and upper third fractuies the arm is abducted but the forearm flexed to a 
right angle, ti action being made upon the arm alone In oui experience skin 
traction in fractures of the humerus will accomplish all that skeletal traction 
will, and a deformity which will not yield to this method, will, in most in- 
stances, indicate interposition of soft parts and require open reduction Skeletal 
traction is not anything like as satisfactory m the upper as in the lower ex- 
tremity where we employ it in almost every instance 

Table II 

Type of fracture 


Transverse 

26 

Oblique 

16 

Spiral 

7 

Comminuted 

18 

Compound 

2 


Certain comminuted fractures without great displacement of the frag- 
ments may be satisfactoiily treated with plaster-of-Paris either as the circular 
“arm and body” case, or by molded splints, although we confess to but little 
success with the latter Metal splints of the Osgood-Penhallow type are use- 
ful, but as a rule we have reserved these for later stages of the treatment 

For upper third fractures, a tiiangular pad in the axilla, shoulder cap, arm 
to the side and sling, makes a satisfactory dressing where displacement is 
absent or slight, and in more severe cases, the aeroplane type of splint with 
or without extension is often successful in bringing the lower fragment into 
opposition to the upper, which is almost invariably displaced outward and 
upward by muscle pull 

In general it may be said that deformity which can be overcome by sus- 
pension and traction will respond to these measures m about a week If at 
the end of that time there is little or no improvement in position we believe 
that open reduction should be undertaken Failure to respond to properlv 
applied traction is nearly always indicative of muscle interposition and con- 
tinuation of conservative measures is a waste of time to patient and surgeon 
alike 
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In oui senes, open reduction \\as resorted to eleven times, or m approxi- 
mately 159 per cent of the cases This is slightly higher than the open 
reductions upon other bones, which was necessary m 98 out of 1,000 fractures 
admitted to the Abington Hospital over a period of five years (1928-1932) 
The indications for operation m the eleven cases were as follows 

Failure to reduce by traction, 6, failure to retain after reduction, 2, com- 
pound fractuies, 2, old fracture with non-union and bad position, i Frac- 
tures of the upper third required open reduction oftener than those involving 
the middle or lower thirds 

In the conduct of the operation certain general rules must be followed 
Exposure must be adequate and the incision so placed that the shaft may be 
exposed for considerable distance without injury to the radial ner-ve We 
have found the appioach advocated by Henry to be very satisfactory Some 
form of internal fixation is always necessary and our individual preference is 
for the Sherman steel plate, although many surgeons prefer silver wire or 
beef bone plates and screws Before applying any form of internal fixation 
it IS necessary to determine the position of the arm in which the fragments 
are most easily retained, or in other words, to secure the best muscle balance 
possible In this respect, although certain standard positions will be appli- 
cable to most fractures, m a sense each case is a law unto itself This has an 
important bearing on the dressing of the extremity after operation, for no 
matter how firmly fragments may be secured by plates, screws, wires 01 other 
devices, unless the part be dressed m proper muscle balance, the maintenance 
of good position will be difficult or impossible This factor is of the utmost 
importance in the comfort of the patient after operation It is our practice 
to immobilize these cases m plaster-of-Paris, the plaster including the hand, 
forearm and chest Patients treated by open operation are permitted to be 
up in a chair in ten days and usually leave the hospital in fourteen days, 
returning at the end of four weeks for observation 

Tablc III 
Methods of Treatment 


Suspension and traction 

28 

Axillary pad and swathe 

17 

Splints (including plaster) 

13 

Open operation 

II 

Total 

69 


Whether the case has been treated by suspension and traction or by open 
operation, union has usually progressed in four weeks to the stage where the 
fragments are firmly held by callus, and simple and lighter dressings may be 
substituted for the more cumbersome ones It is at this time that we employ 
the metal splints previously referred to Gentle massage and passive motion 
are now started and the dressings are changed completely once a week !More 
frequent revision accomplishes nothing in this t}pe of fracture and may do 
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harm All dressings may usually be dispensed with at the end of eight weeks 
In patients who are careful and intelligent, a sling is often all that is required 
after six weeks 

In the sixty-nme cases herein considered the only case of non-union was 
m a patient seen for the first time twelve weeks after the original fracture 
A satisfactory result was obtained after an osteoperiosteal bone graft was 
done Two cases developed musculospiral paralysis but made complete re- 
coveries The hospitalization time averaged i8 3 days The above were the 
only complications encountered and all other cases obtained excellent results 

In conclusion we wish to reiterate our belief that fractures of the shaft of 
the humerus should be hospitalized whenever possible, that open reduction 
should be done as soon as it has been demonstrated that conservative meas- 
ures are not accomplishing reduction and not postponed for weeks , that the 
importance of immediate splinting and the early institution of definitive 
treatment applies here as it does in all long bone fractures 
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TRANSACTIONS 

OP THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD NOVEMBER 6, 1933 

The Vice-President, Dr Walter E Lee, m the Chan 
Calvin M Smyth, Jr , M D , Recordei 

ACUTE STREPTOCOCCIC OSTEOMYELITIS FOLLOWING A SIMPLE 

FRACTURE OF THE FEMUR 

Dr Walter Estell Lee and Dr J T F Gallagher reported the 
case of a girl of ten yeais, pieviously in good health, who was admitted to 
the Pennsylvania Hospital November 6, 1932, immediately following an auto- 
mobile accident There was an oblicjue fracture of the left femur about sin; 
inches below the greatei trochanter (Fig i), m which the distal fragment 
was angulated fifteen degrees outward There was a large hasmatoma at the 
site of the fracture but no break m the skin The extremity was suspended 
in a Russell extension apparatus and the course was uneventful for the first 
three days following admission, when the temperature rose to 101° F, the 
pulse became rapid and the child became irrational Examination of the head 
revealed a decrease in the supeificial swelling and contusions of the scalp, 
but the left ear-drum showed a fiery injection along the handle of the mal- 
leolus The drum did not bulge, howevei, and it was not incised The right 
ear was not remarkable The patient ran a hectic fevei which had gradually 
subsided ten days after the onset with a disappearance of the signs of otitis 
and an apparent geneial improvement 

On the thirteenth day the tenipeiatuie again rose sharply and there was 
extreme tenderness with moderate swelling and inflammation at the site of 
the fracture A fluctuant mass pointed on the postero-lateral surface of the 
thigh which was aspirated and 320 cubic centimetres of thick grayish pus 
mixed with blood were withdrawn Haemolytic streptococci giew on the cul- 
ture Following the aspiration the swelling promptly reappeared and another 
tap was made, containing 350 cubic centimetres of pus and blood similar to 
that obtained at the first aspiration The hectic fever continued, the fluctuant 
mass reappeared and two weeks after the development of the infected haema- 
toma an open drainage was done at the site of fractuie Undei avertin 
anesthesia incisions were made along the lateial and posterior surfaces of 
the thigh, and a large amount of grayish-yellow pus evacuated from lieneath 
the subfascial planes and periosteum The periosteum was found to be 
stripped back from the ends of both fragments for a considerable distance 
Pus also escaped from the medullary cavity and there was no evidence of 
bony union Haemorrhage from the periosteum was profuse and the vesels 
could not be ligated due to the extensive necrosis of the tissues Hiemostats 
weie left in place and the wound packed with gauze saturated with 5 jier 
cent solution of dichloramine-T The patient left the operating room in 
piofound shock and was not expected to live 

She rallied somewhat after the intravenous administration of 5 cent 
glucose ill saline and during the following days she leceived repeated small 
transfusions of citrated blood The hasmostats were lemoied four dajs jiost- 
operatively and there was no hasmoirhage, although the wounds continued to 
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dram pus freely Carrell-Dakm tubes were inserted and irrigations with 
normal saline solution every two hours were continued for five days, when 
the temperature returned to normal The wounds healed by granulation, 
and bony union began to take place The patient was removed from the 
extension apparatus 109 days following the accident and discharged wearing 
a leg brace and m excellent general condition with sufficient callus to allow 
active motion without weight-bearing There was peifect alignment of the 
shaft of the femur with no shortening of the leg Along the lateral and 
anterior aspects, however, the callus was still deficient, and there was a small 
sequestrum with non-union of the callus at this point (Fig 2 ) 

Eight months following the injury the child resumed her normal activities 
without the brace The callus increased m density but a small sinus running 
through the site of the fracture containing sequestra persisted (Fig 3 ) 
Ten months following the accident the patient spontaneously expelled a small 
spicule of bone which on microscopical examination revealed the presence 
of Gram-positive cocci Following this the wound healed promptly, but only 
last week the sinus tract reopened with slight drainage, indicating the presence 
of other sequestra 

It IS well known that acute osteomyelitis m adolescence is essentially a 
blood-borne disease, localizing m the metaphyses of long bones An im- 
portant cause of such localization was determined by Lexer, when he demon- 
strated the loop arrangement of the capillary vessels m the metaphysis which 
accounts for the slowing up of the circulation and thus favoring the lodgment 
of bacterial emboli In early cases of osteomyelitis Clarence Starr demon- 
strated that the initial lesion is always in the juxta-epiphyseal region and 
follows varying degrees of epiphyseal separation In adults there is less ten- 
tendency to well-defined localization of an osteomyelitis and the disease occurs 
much less frequently after ossification of the epiphyses has taken place 
Trauma undoubtedly plays an important role 

The case here reported is one of acute streptococcic osteomyelitis which 
followed a simple fracture of the shaft of the left femur It exemplifies the 
hasmatogenous origin of the disease and the determination of the site by the 
trauma It is also worthy of note as a localized osteomyelitis compared with 
the massive infection of bone that always takes place where the intramedullary 
pressure is not promptly relieved A suivey of the literature indicates the 
rarity of such an infection although following compound fractures and am- 
putations it IS common enough 

Dr Walter Estell Lee lemarked that the localization of this infection 
to the immediate area of the fracture is in marked contrast to the massive 
osteomyelitis which usually develops in pyogenic suppuration of the growing 
long bones We have taught foi some years that this massive destruction 
of the bone is primarily the result of the increase in the intiamedullary pres- 
sure without the cavity of the rigid bony tube, lesultmg from the inflamma- 
tory response, to a point greater than that of the blood-pressui e within the 
nutrient vessels With the cutting off of the blood supply massive death 
of the diaphysis rapidly occurs Infection, though at first a localized process, 
rapidly involves the necrotic bone In this case the medullary cavity was 
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decompi essecl at the time of the fracture, and when the blood-stream infec- 
tion became localized at this point, although an increased blood supply was 
brought to the pait, it escaped from within the bony cavity tbrougb tbe line 
of fractuie, and therefoie, there was no abnoimal increase m intramedullary 
piessure No better research could have been planned than that provided by 
this clinical case in which, because of decom25ression of the medullary cavity 
of the bone the infection was localized This certainly seems to bear out 
our belief that the amount of destruction of bone in pyogenic osteomyelitis 
of the glowing long bones is m direct proportion to the duration of time that 
increased intramedullary pressure is allowed to continue, and that by very 
l^rompt decompression of the medullary cavity by drilling holes in the cortex 
or by cutting a trough thiough the cortex, the blood supply is restored to 
the cortex and death of bone is minimized 

Dr Henry P Brown said that a young man of thirty years was ad- 
mitted to Doctor Hodge’s service at the Presbyterian Hospital with a frac- 
tuied femur which could not be reduced satisfactorily by ti action About 
seven or eight da3'^s latei , on ojien reduction, a collection of serum was found 
between the ends of bone from which was obtained staphylococci in pure 
culture Aftei reduction the wound was closed without drainage, no infec- 
tion followed and the patient had a primary union 

IMPERFORATE ANUS 

Dr I S Ravdin presented a boy seven years of age who when forty- 
eight hours old was admitted in the service of Dr G P Muller in the 
Hospital of the University of Pennsylvania with the diagnosis of imperforate 
anus The child was born on the second of February, 1926 The labor was 
about nine hours long and was unattended b}’’ any difficulties At birth he 
was apparently healthy, after two days the child seemed well but no bowel 
movements had taken jilace Examination revealed that he had no anal 
opening He was well developed and had no deformities except for the 
absence of an anal opening The abdomen was rotund and distended, and 
moderately tympanitic Peristalsis was hyperactive There was no anal 
opening nor any sign of a pit or bulge in the perineal region The child was 
operated upon by Dr I C Ravdin on the day of admission, with “sugar-tit” 
ansesthesia An incision was made in the perineum from the posterior edge 
of the scrotum to the tip of the coccyx By careful dissection and keeping 
quite close to the curve of the coccyx and sacrum, the incision was carried up 
to the cul-de-sac of the peritoneum At that time no bulging of the non- 
descended rectum was noticeable By measurement they had gone nearly six 
centimetres After a little more dissection a bulge during inspiration was 
noticeable and there was finally disclosed a blue mass bulging into the wound 
(Fig 4 ) This was opened and about 250 cubic centimetres of meconium 
with gas were immediately evacuated After evacuation of the bowel it was 
l^ossible to bring the gut down to the edges of the wound where it was sutured 
with SIX sutures of black silk A piece of iodoform packing was put on 
either side of the wound between the rectum and the perineal tissues and a 
rubber tube was inserted into the lumen of the bowel 

At the conclusion of the operation the child was given 50 cubic centimeteis 
of citrated blood by mtraiieritoneal route 
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No inhalation anaisthesia was given at any time dining the operation and 
the child did not seem to suffer any gieat amount of pain, m fact he slej-'t 
during the gieatei pait of the time 

Two days after the opeiation the bowels moved three times during the 
night The tempeiatuie rose shaiply to 105° F but the general condition 
was satisfactory It was taking mothei’s milk — two ounces, eveiy thiec 
hours On the fourth day following 
the operation the condition was satis- 
factoiy although the child continued 
to run a tempeiatuie of about 103° 

F The bowels moved two or three 
times that day On the sixth post- 
operatne day the tube and the skin 
stitches were lemoved The wound 
was clean The temperature 1 ose to 
105° F again on this day but the 
geneial condition seemed fair The 
lungs remained clear Two days fol- 
lowing this the tempeiatuie fell to 
100° F Ten days aftei opeiation 
the wound was clean and healing 
nicely, and the temperature was nor- 
mal There was still a granulating 
surface but the bowels moved regu- 
larly From the time of discharge 
dilatation of the anal opening was 
practised but the stricture became in- 
creasingly firm 

On June i, 1931, the child was again admitted to the hospital with a 
rectal stricture On the following day a plastic operation was perfoimed 
The stiicture on one-half of the anus was excised and the mucous membrane 
sutured to the skin around the anus Fourteen days later a similar opeiation 
was done at which tune was removed the lemamder of the scar which was 
causing the stricture 

The child has giown normally and is in excellent condition Except 
when his movements are loose he controls his evacuations He attends school 
and participates in games with his schoolmates 

While there has been an increasing tendency to lesort to inguinal 
colostomy for the primary opeiation the perineal route would seem to be the 
preferable exposure unless the blind end of the colon hangs fiee in the 
peritoneal cavity If adequate exposure is obtained and the tissues are gently 
handled the operation should not be attended by much shock 

IMPERFORATE ANUS— END-RESULT 

Dr Walter Estell Lee and Dr N P Shumway presented a male 
infant born in the Philadelphia Lymg-In Hospital November 6. 1931 Fie 
was the first child of rather elderly parents The delivery was piolonged and 
rather severe by reason of a breech piesentation Upon admission to the 
nursery on attempting to obtain the rectal temperatuie alisence of the anus 
was discovered, this was reported immediately to the attending physician 
but because of the child’s general condition it was determined to wait for 
some improvement before attempting surgical relief After fourteen hours’ 
observation there was some general improvement, but abdominal distention 
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was rapidly increasing and there was slight but peisistent i egurgitation of 
fluids , the child was restless and cried continually Examination at the time 
revealed total absence of an anal dimple and there was no bulging or thrust 
of the perineum upon stiaining Colostomy was, therefore, performed fif- 
teen hours aftei delivery Six and one-half houis later there was sufficient 
plastic peiitoneal leaction to have securely walled oflf the abdominal cavity 
and the gut was opened longitudinally with a nasal tip cautery There was 
immediate dischaige of meconium The suppoiting catheter was removed 
three days latei 

The patient had no post-operative leaction and his subsequent course 



Fig s — S igmoidostomy subsequentl> fono%\ed by perineal section under guidance of a 
catheter introduced on a stylet through the opening in the sigmoid 


was most satisfactory, showing a progressive gam in weight The only com- 
plication Avas a tendency toward excoriation of the skin about the Avound 
This Avas best controlled by a hbeial use of A^aselme-gauze dressings and the 
institution of an acidophilus milk formula 

On the thirty-fourth day after deliveiy a small catheter. No loF, Avas 
nisei ted thiough the colostomy opening into the distal segment of the boAvel, 
through this, iodized oil A\as injected Avith a resulting Ausuahzation of the 
rectal pouch By compaiison Avith an opaque marker on the perineum the 
rectum appealed to be about one inch aivay, the pouch Avas quite clearly 
seen and there seemed to be a conical extension bejmnd the mam bulb toward 
the anal legion 
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An attempt was made to connect the rectum with the perineum on the 
foity-fiist day of life, anaesthesia being successfully obtained with whiskey 
water Under fluoroscopical control a No i6F soft ruliber catheter with blunt 
tip was inserted into the lower loop of the sigmoid through the colostoni} , 
some difficulty was met with m pushing the catheter into the rectum because 
of coiling, which tendency was obviated by threading a fine wire stylet into 
the tube, which also added to its opacity to the X-ray, affording very satis- 
factory visualization (Fig 5 ) The exact position of the rectum having been 
determined by this means, incision was then made through the perineum No 
muscular tissue being met with, the dissection was carried toward the rectum 
until the catheter could be readily palpated and finally grasped and bi ought 
out through the wound — a distance of approximately three centimeti es The 
rectum was not mobilized and the perineal wound was closed about the 
catheter with two skin sutures of dermol By this procedure the possibility 
of opening into the peritoneal cavity was prevented There was no shock 
post-operatively and there was a rise of temperature to only 100° on the 
following day , other than this there was no untoward reaction The catheter 
was removed at the end of eleven days and another of the same calibre 
reinserted through the colostomy wound, this procedure was followed at 
weekly intervals thereafter for the first month after operation, when the 
catheter was no longer inserted from above, that portion connecting the rectum 
with the anus alone being maintained On the forty-fifth day after perine- 
oplasty there were free fsecal passages by rectum Three months aftei opera- 
tion the child was discharged from the hospital to be followed in the Surgical 
Out-Patient Department, there the routine has been a w^eekly mseition of a 
mushroom catheter into the rectum 

Examination at the present date show^s a w'ell-developed and active child, 
weight twent3^-eight pounds, with a left-side colostomy wound which oc- 
casionally discharges faecal matter The rectal examination reveals a tiact 
which will just admit the little finger, its wall is covered with rectal mucous 
membrane extending almost to the perineum The surrounding tissue is firm 
and indicates that continual dilatation will be required to maintain its patency 
There is, of course, no control of the evacuations since the catheter is still 
being inserted at weekly intervals 

Congenital imperfoiate anus is not a common complication of infancy, 
occurring but once m 5,000 to 10,000 births, however, it is a condition wdnch 
being present usually demands immediate surgical treatment Like most 
other congenital defects it is frequently complicated by atresia of some other 
portion of the intestinal tract, by cardiac malfoimations, or genital deformities 
which as a lule make the prognosis poor, even without a second deformit}^ 
the outlook is not exceptionally good, for many wmiters upon the subject are 
of the opinion that the rectal anomaly itself exeits a letarding effect on the 
foetal development in utero This is an impoitant factoi m the determination 
of the type of surgical procedure to be used, m that one is dealing with a 
patient who demands the least tiauma possible 

The etiology of the condition lies in the embryological development of the 
portion of the gut at fault, this fact w'^as most clearly elucidated by Keith 
in 1908, and it w^as upon this basis that he proposed a most satisfactor} 
classification of the various types of defoimity found in this region Uji 
until the tenth or twelfth w^eek of foetal life the hind-gut and the ^^'^olffian 
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Ijody form a common cloaca , these rapidly separate and the hmd-gut pouches 
down to meet an invagination of the proctodeum which forms the anus, 
fusion taking place at about the twelfth week This process is based upon 
the evolutionary development of the vertebrates and really amounts to the 
migration of the anus from an intracloacal position, as found m the frog, 
to an extracloacal or perineal position With this as a basis we are able to deter- 
mine the three groups into which all deformities must fall First those in 
which the lectum empties into the urogenital tract, second, those in which 
the hind-gut is imperfect, third, in which the proctodeum is imperfect It 
IS obvious from the development of the region that any one or all three may 
occur with any combination of them together, and when it is further realized 
that the internal and external sphincters are a part of the proctodeum we 
must conclude that the external examination of the parts does not give any 
indication as to the exact condition present Thus we may have a normally 
formed anus and yet the rectum be anywhere from one-sixteenth of an inch 
to two inches away from the perineum This is the second fact which must 
influence our decision in the matter of surgical approach 

Limiting the discussion to the condition found in the case reported, 
namely, a combination of the second and third types, it may be said that 
the symptomatology of the condition varies with the time elapsing between 
birth and the surgical intervention resorted to, that is, if the period is lengthy 
the cardinal signs and symptoms of acute intestinal obstruction may be 
expected 

Mortality in this condition is rather high, death being certain if no opera- 
tive procedure is resorted to, the figures for those operated upon give as a 
rule a total mortality of about 25 per cent Brenner, reporting sixty-one cases, 
gave 26 2 per cent although of these but three were of the type with complete 
occlusion Of 104 cases collected from the more recent literature the total 
moi tahty was 20 2 per cent 

Of the various operations performed for the relief of imperforate anus 
the one which suggests itself most readily is that first employed by d’Amussat, 
which consists m a dissection of the perineum with search for the rectum 
and its mobilization so that it may be brought down to its proper position 
This method is the one chiefly favored The second route is that of colostomy 
with perineoplasty A third method is that of colostomy with secondary 
perineoplasty A fourth method is mentioned and condemned by all writers, 
that of blindly searching for the rectum with a trocar Here the danger lies 
m piercing Douglas’ pouch, which often lies between the perineum and the 
rectum, with subsequent peritonitis 

The first method described is advocated by the majority of men who have 
written upon the mattei, and in a greater part of the statistics it has had 
the lowest mortality, thus in Brenner’s series of twenty-nine cases operated 
on by direct perineoplasty the mortality was 24 per cent of the eleven in 
whom colostomy w^as performed the deaths amounted to 66 per cent How'- 
ever, it w^as our feeling that in general the statistics against primary colostomy 

1024 



are 


'P t/3at ^ 


^0i^4' 




Peri 

Volost 


e --eji , after 

^^oupec/ fr- 




ti}e 


'"' (ftatTf ?'’*'«ed ;,' "“'“«o„,,, 7"'-> 'vas «ses f dea 

-1 Of dea„,f J'-e »>o«a,, ,J-' oS p,, 

'°'°stomy aj '« Only 9!? eft,.,, ^otug/j ^ ^or co/os, ^’' it 

^eso,/ P- ee„/':f^; «dvoea,/, d.,/ - 3,, 


c/ea/ 


a searc/j 


oi- 

re~ 

a 


^^Jou/c/ of . -^eceiifjr . '-ases ri '"""'^^er h, "" Pet 

Pen.e,, 

Jn . ,. a/;f3. e pos/fj^^^ 


of Hie ra ''• 
cases 


':■ '• ..'5,7 « .... 5,"'* «C; ""'•. >. i "•«.. ,7 ; '"« 

r^"« fo T Hie *7 '" " 

C0«f;ar., . ^ twilit., r - anrf fo. 




'■"®Ho,io’;'"°Porap;/«'We,3. 

^ suffice, „ ' ' 


tte’e;:;;^ sr,?’ "h- ^ 




«><^ 4fi' '" case 

'P, Perjn«„, ccfom ,„„ anr/ „ ^^Portf^.j , 


fota//v 


'>.>' Hi« „„/'■*'"«,( 


/)e 


,v„/''c;,fera("“'^^ cepa,^ 

P, an X-ra, “«fan,s 

nC'°" airse,r“'’^’''c 


'" "■- ac;::^e„r - 


« PU< 




„ I 5 

oper: 


^on o^ 




s^n7i/ar 


'tal 




Poii 


rat ^^verT'' f^’at / 

^'.oa> ^oe a,,;/';'' Oeei, n„y '"lpHe«, „p 

/le ;;“P"’c«ce Z'’!,'*n; ‘"-^c 


P"/7( /j 
I 


*'''° «r;s""^*fcf;v*^c„ief ^ dot" ;r ,,e 

„,,_ «-c Of pase,a 5^"^---/ nil ^ " 

«27US 


OH.: >de 


co^7e na/oes /, , 

C fPe 7T ^ +7 6^ na<: ^ ^Pc^afjoo 

f/je r ^^Ptrn] , ^ ^^^wsc/ec r s/r, " P^asaj^ 

-. t:5'"» 57.77 .i.;7 .C£: •"»7;r7.'-« 

g- ^Peg^li^fxy. _ ojj 


^5 f/je 
Pjc/j 

^ensists 


iJJ 


ProZ”'”" Hie 2r “Cct'*' «'C 

’"'^•»*.,,:'";77...,,:‘:;7“ 

sometime 

f/?e 


cac/j 


^025 


^S^nens 



PHILADELPHIA ACADEMY OF SURGERY 


body form a common cloaca , these rapidly separate and the hind-gut pouches 
down to meet an invagination of the proctodeum which forms tlie anus, 
fusion taking place at about the twelfth week This process is based upon 
the evolutionary development of the vertebrates and really amounts to the 
migration of the anus from an mtracloacal position, as found in the frog, 
to an extracloacal or perineal position With this as a basis we are able to deter- 
mine the three groups into which all deformities must fall First those in 
which the lectum empties into the urogenital tract, second, those m which 
the hind-gut is imperfect, third, m which the proctodeum is imperfect It 
is obvious from the development of the region that any one or all three may 
occur with any combination of them together, and when it is further realized 
that the internal and external sphincters are a part of the proctodeum we 
must conclude that the external examination of the parts does not give any 
indication as to the exact condition present Thus we may have a normally 
formed anus and yet the rectum be anywhere from one-sixteenth of an inch 
to two inches away from the perineum This is the second fact which must 
influence our decision in the matter of surgical approach 

Limiting the discussion to the condition found m the case reported, 
namely, a combination of the second and third types, it may be said that 
the symptomatology of the condition varies with the time elapsing between 
birth and the surgical intervention resorted to, that is, if the period is lengthy 
the cardinal signs and symptoms of acute intestinal obstruction may be 
expected 

Mortality m this condition is rather high, death being certain if no opera- 
tive procedure is resorted to, the figures for those operated upon give as a 
rule a total mortality of about 25 per cent Brenner, reporting sixty-one cases, 
gave 26 2 per cent although of these hut three were of the type with complete 
occlusion Of 104 cases collected from the more recent literature the total 
mortality was 20 2 per cent 

Of the various operations performed for the relief of imperforate anus 
the one which suggests itself most readily is that first employed by d’Amussat, 
which consists in a dissection of the perineum with search for the rectum 
and its mobilization so that it may be brought down to its proper position 
This method is the one chiefly favored The second route is that of colostomy 
with perineoplasty A third method is that of colostomy with secondary 
perineoplasty A fourth method is mentioned and condemned by all wi iters, 
that of blindly searching for the rectum with a trocar Here the danger lies 
in piercing Douglas’ pouch, which often lies between the perineum and the 
rectum, with subsequent peritonitis 

The first method described is advocated by the majority of men who have 
written upon the matter, and m a greater part of the statistics it has had 
the lowest mortality, thus m Brenner’s series of twenty-nine cases operated 
on by direct perineoplasty the mortality was 24 per cent , of the eleven in 
whom colostomy was performed the deaths amounted to 66 per cent How- 
ever, it was our feeling that in general the statistics against primary colostomy 
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are deceiving in that often it had been resorted to only after perineal search 
had failed, and consequently the child had been subject to a great deal of 
trauma With this in mind we have grouped the 104 cases from recent re- 
ports into those m whom penneonhaphy was primary, sixty-three with a 
mortality of 22 2 per cent , colostomy, twenty-two with a mortality of 18 per 
cent , and the combined, sixteen with a mortality of 68 7 per cent In this it 
is seen that if the last two are combined the mortality! for colostomy is 39 4 
per cent , whereas the corrected deaths are actually lower than the 22 per 
cent found m the type of operation chiefly advocated , moreover the perineal 
loute IS successful m only 80 per cent of the cases, the remainder requiring 
colostomy as a last resort Recently, however, Wangensteen and Rice have 
described a method of determimng the position of the rectum by X-ray which 
should reduce the mortality for the perineal route , they advocate the placing 
of the child m a head-down position m order to allow an accumulation of 
gas m the rectal pouch with subsequent rontgen examination to definitely 
localize the end of the gut This entails a cei tain delay m operation, at least 
ten to twelve hours being required for the formation of a sufficient quantity 
of gas to outline the rectum, and while many believe that operation may be 
postponed for twenty-four to forty-eight hours, yet this idea is certainly 
contrary to the principles of surgery m the treatment of intestinal obstruction 
Further, the intestinal tract of the child during the first thirty-six hours of 
life IS generally thought to be sterile, and since gas to be present must be 
preceded by the gas-forming organisms, operation by this method is being put 
off until there is an infected field, a totally irrational procedure 

Primary colostoni}-, as performed 111 the case reported by us reveal no 
delay, was borne well by the patient, and permitted subsequent use of a 
method by which the rectum was accurately visualized before and during the 
secondary perineal repair 

The literature contains mention of similar visualization of the rectal pouch 
with an X-ray-opaque substance injected through the colostomy wound, by 
Doctor Hirschman of New York while discussing a paper by Doctor Lands- 
man in 1926 We have not found any report of the use of an opaque catheter 
and fluoroscope as was done in our case at operation 

Dr I S Ravdin said that his patient, of course, had no sphincter be- 
cause there never had been any The ideal thing to do for this child is the 
operation for anal incontinence described under several names but which 
should probably be credited to Harvey Stone This operation consists in 
slinging two strips of fascia around the anus by passing them subcutaneously 
fiom the gluteus maximus muscles, the strips pass around the sides of the 
anus opposite to the muscles fiom which they start and interlock with each 
other Control is afforded by contraction of the glutei, which m turn tightens 
the fascial ring The speaker proposes to do this opeiation sometime in the 
neai futuie 
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Dr George M Dorrance mentioned a patient who is at present under 
his caie in whom the perineal operation was unsuccessfully attempted On 
opening’ the abdomen the blind end of the bowel was found to be adherent 
to the bladder and colostomy, was, therefore, performed Now there is a 
prolapse of about eight inches of sigmoid thiough the abdominal wound 

FRACTURES OF THE CAPITELLUM OF THE HUMERUS 

Dr Walter Estell Lee and, by invitation, Dr Thomas Summey, read 
a paper with the above title for which see vol 99, page 497 

SPINAL ANALGESIA— A REPORT OF FIFTEEN HUNDRED CASES 

Dr Orville King, by invitation, read a paper with the above title 

PRIMARY CARCINOMA OF TFIE COMMON BILE-DUCT 

Dr Walter Estell Lee and, by invitation. Dr H P Totten read a 
paper with the above title 

TUBERCULOSIS OF THE BREAST 

Dr Walter Estell Lee and, by invitation. Dr Harr\ G Floyd read a 
paper with the above title for which see vol 99, page 753 

Dr I S Ravdin recalled a case operated upon by the late John B Deaver 
in 1920 which had been operated upon previously by E G Alexander for a 
breast tumor Examination of the tissue removed by Doctor Alexander 
showed adeno-carcinoma Six months later an ulcerated lesion about three 
centimetres m diameter appeared on the same breast Doctor Deaver did 
a radical resection of the breast The histological studies disclosed an as- 
sociated carcinoma and tuberculosis m the same breast In 1854 Rokitansky 
states that tuberculosis and carcinoma in the same individual, and more 
especially in the same organ, were incompatible This has since been shown 
to be a fallacy 

Dr Stewart Rodman recalled a case that occurred in his father’s practice 
which has proven the association of tuberculosis and carcinoma m the same 
breast The pathological diagnosis was confirmed by the late Doctor Cope- 
land 

In so far as the treatment is concerned, most of those who have written 
on this subject advise resection of the diseased areas As he had seen re- 
currences following this procedure, the speaker now practises and believes 
It to be the operation of choice — simple amputation 
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or THE 

PHILADELPHIA ACADEMY OF SURGERY 

STATED MEETING HELD DECEMBER 4 , 1933 
The Vice-President, Dr Walter E Lee, m the Chair 
Calvin M Smyth, Jr , M D , Recorder 

TOXIC GOITRE WITH PARALYSIS OF EXTRA-OCULAR MUSCLES 

Dr Edward J Klopp and, by invitation, Dr E G Shannon, presented 
a man aged forty-five, a coal miner by occupation, who was admitted to the 
Jefferson Hospital, September 29, 1933, with the diagnosis of exophthalmic 
goitre His chief complaints weie neivousness, excessive perspiration, 
marked tremor of both hands, palpitation of the heart, staring of both eyes, 
diplopia and loss of weight He has been a miner for the past twenty-five 
years, working from seven to eight hours per day, and has never been 
financially distressed In August, 1932, there was an onset of marked 
nervousness with tremor of both hands and perspiration of the entire body 
There was some gastric distuibance m the early part of August, during 
which he vomitted once He was treated by a physician who diagnosed his 
case as “miners’ asthma” on account of cough, expectoration and shortness 
of breath on exertion He has not been able to work for the past five 
months 

The spinal fluid was practically normal The Wassermann and Kahn 
reactions were negative Metabolic rate on September 30 was plus 51 > 
October 10, plus 29, October 18, plus 17, October 27, plus 15, and November 
17, plus 25 

The patient was prepared for subtotal thyioidectomy by rest in bed and 
small doses of Lugol’s solution At operation under avertin, supplemented 
with mtrous-oxide anaesthesia October 31, 1933, nothing unusual was en- 
countered The most important symptom was the unusual paralysis of some 
of the extra-ocular muscles 

During his first illness in August, 1932, there was no clinical evidence 
of any ocular impairment He was able to return to work in October In 
January, three months later, he developed tearing of the right eye, followed 
by marked oedema of the right eyelid With the subsidence of these symp- 
toms (he found he could not laise the right eyeball and that all objects ap- 
peared double except m the lowei field Five months later, the left eyeball 
was similarly affected and on October 2, 1933, both eyes exhibited an almost 
complete paralysis of the upward movements of both eyeballs, indicating an 
involvement of both superior recti muscles In addition, the inferior oblique 
muscles were affected as no upward-outward rotation could be obtained The 
inferior recti muscles being unopposed, it was noted that both eyes were 
turned definitely downwards, the right eye slightly lower than the left (Fig 
t ) The left eye could be elevated slightly, the right eye apparently not at 
^iil With binocular single vision obtained only in the lower field, it was 
necessary for the patient to tilt his head rather sharply backwards Since 
the subtotal thyroidectomy on October 31, a little over a month ago, he feels 
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that he can now bring his head nearer the erect position and still maintain 
single vision 

In attempting convergence, the right eye looked straight ahead while the 
left deviated in slightly It is also interesting to note that with the eyes 
rotated to the extreme right the right eye turned downward, while with the 



Fig I • — Tonic th>roid %vith panlysis of the superior recti and the inferior 
oblique muscles of both eyes with slight impairment of function of the externi and 
intemi muscles 


eyes rotated to the left, the left eye was similarly deviated downwards, in- 
dicating an over-acting superior oblique muscle In addition to the paralysis 
of the superior recti and inferior obliques, the function of the exteini and 
interni muscles was slightly impaired The fields for white and color weie 
within normal limits and the e3'^e-grounds, aside from some angiosclerosis, 
were negative. 
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The ocular symptoms that may accompany Graves’ disease naturally draw 
the interest of the ophthalmologist The symptoms were striking and im- 
poitant and it seems appiopiiate m connection with this leport, before touch- 
ing upon the unusual muscular complication m this case, to briefly enumerate 
them 

The explanations for the development of this condition are varied and 
as follows 

That it IS due (i) to engorgement of orbital vessels, (2) to contraction 
of unstiiated muscle fibies m the orbit, running from the equator of the eye 
to the orbital septum, (3) to deposition of fat m the orbit with oedema of 
ocular muscles According to Foster-Moore® the last explanation is the most 
tenable 

The speaker remarked that paralysis of the extra-ocular muscles m toxic 
goitre IS raiely seen Cases have been reported by Ballet,'^ Liebrecht,® 
Buschan,® Manhemi,^ Lang and Pringle,^® WesP^ and others, 111 some of 
which other cranial nerves have been involved Palsy of the intrinsic 
muscles — sphincter of the ins and ciliary body — has not been recorded nor 
cases of associated movements of the eyes, with the exception of cases of 
paralysis of convergence by Schmidt-Rimpler^- and Vossius The occur- 
rence of paialysis of, first, the right superior rectus and five months later, 
of the left superior rectus, would not suppoit the view that this case was 
one of an associated paralysis of the superior recti Bristowe^"^ reported a 
case of ophthalmoplegia externa m a young man three years after the symp- 
toms of Basedow’s disease had developed Later loss of smell and taste 
occurred Warner^^ had reported a case of binocular external ophthal- 
moplegia with palsy of the facial and trigeminal nerves Voss^® has reported 
two cases of palsy of the extra-ocular muscles 111 exophthalmic goitre Brain^"^ 
has recently reported five cases of enlarged thyroid and muscular disturb- 
ances He offered no explanation of the relationship between tbe two con- 
ditions 

The interesting question arises as to the cause of the defective ocular 
movements Various theories are advanced but tbe most acceptable is that 
of Foster-Moore,® who believes that they are due to changes m the muscles 
rather than in the nerve of supply, a view, as he states, “which is supported 
by the distribution and by the fact that definite changes have been found m 
the muscles ” This change, as he noted in one of his cases, was due to fatty 
infiltration of muscles 
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Dock Osier’s “System,” vol 5, p 862, 1915 
^Manheim Der Morbus Gravesn Berlin, p 75, 1894 
^ Fuchs Fuchs’ Text-book of Ophthalmology, p 818 
^Willbrandt and Saenger Die Neur des Auges, vcl i, p 50, 1900 
^ Falta Die Krankungen der Blutdrussen, Berlin, p 50, 1913 
Foster-Moore Medical Ophthalmology, p 174 
Ballet Gazette Hebd , p 558, 1888 
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® Liebrecht Bemerkenswerthe Falle von Morbus Basedowii aus der Prof Schollerschen 

Klinik, Kim Monatsblat f Augenheilk S 492, 1890 
® Buschan Die Basedowsche Krankheit, Leipsig u Wien, 1894 
’“Lang and Pringle Trans Ophth Soc , U K, vol 6, p 105, 1886 
“West Trans Ophth Soc, U K, vol 6, p 79, 1886 
Schinidt-Riinpler Nothnagel’s system, 1898 
’“Vossius Beitrage zur Augenheilkunde, vol 18, 1895 
“ Bristowe Brain, p 313, 1886 

’ Warner On Ophthalmoplegia Externa Complicating a Case of Grave’s Disease Med 

Times and Gaz , p 540, 1882, Lancet, vol 2, p 104, 1882 
Voss Deutsche Med Wochenschrift, August 13, 1903 
’"Bnin British Med Jour, November, 1932 

Dr Thomas A Shallow leinarked that one could hardly believe that 
the same lesion which produced the bone changes in this man was responsible 
for the blindness and deafness When we considei those factors about the 
eyes and ear, we are struck by this fact that in oxycephalus, which is a con- 
dition known as tower head, theie is an eaily fusion of the sutures at the 
base of the skull As a result, the subsequent development of the biam 
makes pressuie and destroys some of the basal structuies, particularly the 
bust, third, fouith and sixth neives This belief is fortified by Doctor 
Keelei’s Baranay test and by Doctoi McAndrew’s study of this child’s eyes 
There is quite a dispute about the consistency of the bone Some agree that 
the bones aie soft, others say that they aie haul, and a leview of the pictures 
shown by Doctoi Davis indicates there has been softening at some time 
There is no histoiy of fracture, so here we have a condition which resembles 
Paget’s disease and the repoits of other cases show theie is only bending 
as m this patient, but there is softening and, at a later stage, haideiiing of 
the bones 

When we consider the pathology in osteitis fibrosa cystica, which is 
caused by hyperpai athyroidism and find that this produces osteoporosis and 
cystic change m the bone, we cannot help, by comparison, to classify osteope- 
trosis as hypopai athyroidism, since excessive lime-salt deposits are found in 
this disorder 

SOLITARY CYST OF THE FALCIFORM LIGAMENT 

Dr Hlnry K Seelaus remaiked that among the 107 reported cases 
of solitary non-parasitic cysts of the liver, only three have been recorded as 
occurring m the hepatic ligaments, two in the falciform ligament, one by 
Dujarne and the other by Wakely and MacMyn, and the thud, in the round 
ligament by Bevan The piesent report constitutes the fourth recorded case 

The patient, a giil, aged seven, was admitted to the children’s ward of 
the Jefferson Hospital m the service of Doctor Bauer, July ii, 1933, with a 
diagnosis of hepatic cirihosis with ascites The present illness began three 
years ago with an enlargement of the abdomen which had gradually but pro- 
gressively increased In November, 1931, she was operated upon m another 
city, the operative note being that the livei was increased to ten times its 
normal size with an accompanying ascites Nothing further was done and 

1030 



SOLITARY CYST OF THE FALCIFORM LIGAMENT 


the incision was closed without drainage, healed without complications and 
the patient sent home m ten days Following her discharge from the hospital 
the abdominal enlargement increased and she was referred to the Jefferson 
Hospital On physical examination the abdomen was markedly enlarged, 
distended and rounded, the supeificial veins, including those of the umbilical 
region, being veiy much dilated There was fluid piesent, the characteristic 
wave being elicited An X-ray film of the abdomen confiimed the findings 
regarding fluid but there was so much fluid present that it prevented any 
further interpretation regarding any abdominal masses A film of the 
pericardium and heart was negative for any evidence of Niemann-Pick’s 
disease The bromsuphalem retention study of the hvei indicated normal 
hepatic function, there was a positive indirect van den Bergh reaction and 
the quantitative van den Bergh study was 42 mg per 100 cc of blood 
Under the impression that we were dealing with an instance of juvenile 
hepatic cirrhosis with ascites the abdomen was opened under ether anaesthesia 
through an upper Moynihan incision Instead of finding an enlarged liver 
with ascites we encountered a large cyst adherent to the under surface of the 
liver and the great omentum Being mindful of Wangensteen and Scott’s 
work on shock following the sudden lemoval of large amounts of fluid from 
the peritoneal cavity we incised the fibrous wall of the cyst and with the 
aspirating set evacuated the C3^st by gradual decompression, removing 3', 850 
cc of a brownish, muddy fluid The collapsed cyst was then easily shelled 
out from the folds of the falciform ligament and the under surface of the 
liver The gall-bladder and the extiahepatic bile-ducts weie entirely separate 
from the cyst and after its removal the two leaflets of the falciform ligament 
were brought together with a few interrupted catgut stitches The oozing 
from the raw surface of the liver was controlled by pressing a hot moist 
gauze pad against it The abdomen was closed with one cigarette dram 
carried down to the hepatic aiea The patient reacted well from the operation 
and was discharged from the hospital three and a half weeks afterwards 

The fluid contained albumin and blood, no bile, a few pus-cells and many 
red blood-cells and debris 

Pathological Examination by Doctoi Ciawford — Specimen consists of a 
cystic mass which has been emptied of its contents weighing 575 Gm and 
measuring 19 by 17 by 15 cm The external surface is white, smooth and 
glistening, and there are several ragged areas about 2 cm m diameter, 
scattered over the surface The cyst wall varies from cm to cm m 
thickness The wall is composed of a very dense grayish white tissue The 
inner surface is smooth and covered with a slimy, brownish-yellow material 

Histology — Examination of sections fiom the wall of the cyst reveals 
that it is composed of veiy dense fibious tissue, m some places, the tissue is 
hyahnized No other structure such as muscle tissue is observed, and m the 
number of sections examined no evidence of an epithelial lining to the cyst 
could be demonstrated 
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FRACTURES OF THE LOWER END OF THE HUMERUS 

Dr William Bates read a paper with the above title for which see 
page 1007 

Dr Irwin E Deibert said after reducing these fractures under the 
fluoroscope an attempt is made to throw them out of position by allowing 
the arm to hang loosely, thus ascertaining whether or not the fragments will 
become easily displaced Once the fragments are placed m good position it 
IS more or less difficult to throw them out of alignment A simple dressing 
IS applied in order to permit early motion, plaster being rarely used in this 
type of injury because of the tendency always to leave plaster on too long 
Early motion, moving the part through the widest angle without the pro- 
duction of pain and supporting the fracture site is certainly productive of 
good results If satisfactory reduction is not obtained immediately by simple 
methods an open operation should unhesitatingly be undei taken It is the 
delay of an open procedure that is quite often the cause of a deformed or 
poorly functioning arm 

Dr Harry E Knox remarked that in fractures involving the joints, par- 
ticularly in the young and the aged, surgeons are prone to over-treat patients 
In children with fractures of the lower end of the humerus and m those 
involving the elbow, fixation after reduction should apply until swelling has 
subsided and disappearance of pain, which usually requires from ten days to 
two weeks The arm should then be removed from acute flexion to right 
angles, being maintained only by a sling, passive motion instituted, and active 
motion encouraged By the end of three weeks the child will usually have 
little interference with function and by the end of four weeks can usually 
be discharged 

Complete reduction, while highly desirable, is by no means always neces- 
sary or possible for a good functional result These fractures are to be 
treated individually and not to be viewed from a “standard ” While the ideal 
should be the goal, it is not always possible to get a “cabinet maker’s result ” 

Dr William John R\an has never seen a supi acondylar fracture which 
was caused by a fall on the outstretched hand Those he has seen were 
caused by falling directly on the elbow, or, the elbow was struck by another 
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object while the individual was falling In “T” or “Y” fiactures, one fre- 
quently has wide separation of the lower fragments and Doctor Ryan has 
not been able to reduce them without open operation It is necessary to 
bring the two lower fragments together with a screw or bolt or wire and 
then align them as one fragment with the upper 

Dr I M Boykin said that the mistake is often made in supracondylai 
fiactuies of attempting to reduce them without deep anaesthesia The unre- 
duced fracture is then dressed m acute flexion, resulting in circulatory im- 
pairment with swelling and vesication After swelling has taken place it is 
futile to make further attempts at closed reduction Recently the speaker 
has had under his care three such cases They were dressed in full extension 
and an open reduction done when the swelling had subsided In none of 
these cases was mechanical fixation necessary In the post-operative caie it 
is important to institute early weight carrying This is much more prefei- 
able to active or passive motion and causes no pain 

FRACTURES OF THE LEG BELOW THE LOWER THIRD 

Dr Adolph Walkling read a paper with the above title for which 
see page 1009 

Dr Louis D Englerth said that Doctor W alkling has covered very well 
the treatment of the non-displaced simple fractures with which the speaker 
agrees 

In the simple fractures with displacement early reduction is pai amount 
These fractures should be classed as emergencies Reduction is often easily 
obtained early, prior to swelling and fixation of the tissues by haemorrhage, 
coagulation, and shortening Anaesthesia is necessary as a rule A fluoro- 
scope IS of distinct advantage Following reduction, fixation in proper an- 
atomical position IS accomplished by means of a well-fitting, properly padded 
plaster case extending from the toes to above the knee This is cut anteriorly 
or better still on both sides into an anterior and posterior shell This allows 
inspection at any time, subsequent massage and manipulation, and can easily 
be shortened to below the knee at the proper time One does not wait for 
swelling to go down Early adequate reduction as an emergency treatment 
minimizes swelling A plaster case splint is no more conducive to damage 
than any other method of fixation Damage results from improper applica- 
tion and after care Doctor Englerth uses the fracture box occasionally, 
usually as a preliminary splint and in patients kept in bed for some other 
reason 

Failure of reduction calls for more active treatment, preferably some 
form of traction most effectively obtained in this region by the skeletal method 
Failing in this one considers open operation, the method of fixation depending 
on experience, judgment and type of fracture 

Treatment of compound fractures is always much discussed Every com- 
pound fracture case should receive tetanus and gas bacillus antitoxin to lie 
repeated if necessary The speaker confessed that most of the time it is 
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possible for him to tell whether a compound fracture is from within or from 
without and he believes that this is academic rather than practical and from 
a clinical standpoint pays very little or no attention to it 

Every case of compound fracture is an emergency and should be treated 
as such The term compound fracture centers one’s interest on the bone 
whereas other considerations are of equal importance The treatment which 
he practices is as follows The patient is prepared under anaesthesia The 
wound IS protected with sterile gauze and the external surface is cleansed 
with soap and water and shaved After further cleansing and sterilization 
the wound itself is thoroughly cleansed, irrigated, and mechanically and 
chemically sterilized, this being the most important phase of the treatment 
Debridement and excision of the edges of the skin is practiced Considerable 
time IS devoted to the process 

At times the question of amputation arises Under no circumstances is 
this to be performed in the presence of any evidence of circulation m the foot 
and even m the absence of circulation the patient should be given the benefit 
of the doubt and several days allowed before amputation is considered No 
harm can be done in waiting After thorough cleansing and debridement, 
further treatment is carried out If, as often m this region, the ankle-joint 
is open. It should be closed after thorough irrigation and sterilization 
We now centre our attention upon the fracture If reduction can be 
accomplished and maintained, that is all that is necessary However, if reduc- 
tion cannot be easily maintained some form of traction may accomplish the 
purpose If this is not feasible, the fracture should be fixed by some recog- 
nized method such as plating, wiring, nailing, suturing, the use of clamps or 
bands Judgment as to the method is necessary 

Attention is now centred upon the wound itself If sufficient tissue is 
present the wound is closed without drainage This requires considerable 
judgment By a relaxing incision m some portion of tbe leg one is sometimes 
able to pull over sufficient tissue to cover the injury to the bone A volumi- 
nous dressing is applied after closure has been accomplished A large case is 
then applied extending above the knee down to the toes with the parts m per- 
fect anatomical position At times the Thomas splint is used 

If closure of the wound is impractical one selects a recognized method 
of treatment, either that advanced by Orr, with which he has had favorable 
experience, or by means of Dakin’s treatment or some other antiseptic treat- 
ment until the wound closes In some cases m which the wound has been 
allowed to remain open plastic surgery or skin grafting is later indicated 

Dr Thomas Ryan said that he uses the fracture box at the Misericordia 
and Fitzgerald Mercy Hospitals as an emergency dressing only Reduction 
IS performed within twenty-four hours, under nitrous oxide or novocaine, 
and then a plaster case is applied, which is split down the centre and a band- 
age applied to keep it intact He does not believe any injury can occur from 
early application of a case, in fact, it is very beneficial and relieves the 
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patient’s pain early Regarding the period of time at which these patients 
should bear weight he does not believe that one can set any definite time but 
must be guided by union of the fracture based on X-ray The sprain frac- 
ture, to his mind, should be placed m a case on account of the injury to the 
lateral ligaments of the ankle-joint, which requires four to six weeks for 
healing The patient should not be allowed to walk eaily on this account 
As far as the Steinman pm is concerned he has never found it necessary to 
use it in fractures below the lower third Rather than raise the inner sole 
of the shoe it is better to apply a steel arch u Inch supports the arch and the 
internal aspect of the foot 

As far as compound fractures are concerned Doctor Ryan does not feel 
that it matters whether they are from within out or from without m Debride- 
ment to remove devitalized tissue and this procedure should be instituted 
when the amount of devitalized tissue associated with the fracture warrants 
it The Orr treatment far excels any other form of treatment for compound 
fractures that has yet been advanced 

Dr Irvine M Boykin remarked that one of the prerequisites to the 
treatment of fractures generally is an understanding of the mechanism by 
which the fracture is produced This is particularly true of the fractures in 
the lower third of the leg With the exception of those fractures due to 
direct violence, the fractures of the lower third above the ankle are produced 
by the same forces which bring about fractures of the ankle, differing only in 
degree 

The most comprehensive classification of these fractures is one based on 
the mechanism which produces them (Ashhurst and Bromer ) 

(i) Outward rotation of foot (6o per cent ) Spiral fracture of fibula 
Fracture of internal malleolus (2) Fibular flexion (20 per cent ) Fracture 
of internal malleolus Fracture of fibula in lower fifth (3) Tibial flexion 
(13 per cent ) Fracture of external malleolus Fracture of internal mal- 
leolus (4) Landing on foot from height T or Y fracture of tibia 

Fractures in the lower third, except those due to direct violence, occur 
while the patient is walking The foot is caught, the body keeps moving or 
the individual slips and falls on his foot 

The diagnosis before swelling occurs can be made by digital examination, 
after swelling has occurred an X-ray is necessary 

As to the treatment of these fractures the speaker’s feeling is that the 
fracture box has no place m the treatment of fractures in the lower third of 
the leg except perhaps as a splint for transportation Any fracture which 
ean be treated by this method can better be treated by the application of an 
adhesive-plaster boot The objections to the use of the fracture box are 
(i) There is no extension (2) It does not maintain reduction properly 

(3) When opened for any purpose further displacement of fragments tends 
to occur 
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A preferable method for the treatment of these fractures is one which 

(i) Permits reduction without anaesthesia and without manipulation (2) 
Is ambulatoiy and permits weight bearing (3) One which secures union 
with fiee motion of the ankle-joint (4) One which gives the shortest 
period of disability 

These points of advantage are all embodied m the Delbet method No 
anaesthesia is required, reduction is secured through weight extension with- 
out manipulation After the first week or ten days the patients become 
ambulatory, gradually bearing more and more weight When union is firm 
and the splint can be removed it is found that the patient has full flexion 
and extension of foot The period of disability is shoiter It has been 
statistically shown that the aveiage period of disability in fractures of the 
lower third of the leg is five months Ashhurst and Crossan m summariz- 
ing the end-results of 120 cases treated by Delbet’s method at the Episcopal 
Plospital found that the period of disability was reduced to three and a 
half months 

The method has some disadvantages, vis The splints are difficult to 
make, the method is applicable only in hospital practice and requires a 
certain amount of skill It is not applicable, except m rare instances in 
compound fractures, and m those cases with posterior dislocation of the 
astragalus In spiral fractures of the middle of the lower third with posterior 
sagging of the lower fragment it is again not applicable In the exceptions 
just mentioned we use skeletal traction in conjunction with molded plaster 
splints When some union has taken place and the soft paits peimit, the 
Delbet splints can then be applied 

Certain definite precautions must be taken to obtain the best results and 
prevent complications in using the Delbet method The splint is applied as 
soon as the patient is admitted to the hospital Reduction is obtained and 
maintained by weight extension, the splints being applied with the extension 
on When the plaster has set the extension is removed, the leg elevated on 
pillows and ice applied to control swelling Active motion of the ankle- and 
knee-joint is carried out daily As the swelling subsides the splint becomes 
loose and must be reapplied before the patient is permitted to walk When 
walking IS permitted the patient is instructed m the use of crutches and in 
the necessity of elevating the limb when not in use In many instances it is 
necessary to reapply the splint several times before it can be removed entiiely 
Pressure necrosis can be prevented by the proper application of the splint 
and the proper instruction to the patient as to how to care for his leg The 
use of a special shoe following the removal of the splint is of prime impor- 
tance 111 preventing flat feet 

It IS obvious in the teaching of undergraduate students that other methods 
of treatment must be taught them because as previously stated Delbet splint 
IS applicable only in hospital practice Other methods which may be taught 
and which can be applied in home or office are 
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(1) Boehler’s splint, which is a circular case in which is incorpoi ated a 
steel loop which passes beneath the instep and on which weight is home 

(2) Molded plaster splints can easily be applied under any conditions 
The method has the disadvantages, howevei , of not permitting weight bearing 

(3) Split case IS also a method which may be used 

Regardless of the method of treatment which one selects we will all agree 
that the earhei these fiactuies are 1 educed and splinted, the better our 
results 

Dr Eldridge L Eliason said that immediate 1 eduction means the 
earliest possible moment that 1 eduction can be accomplished with safety to 
the patient Two yeais ago the speakei analyzed some facts and figures on 
the time that elapsed between the ultimate 1 eduction of the fracture and the 
time of the accident, and the aveiage time in the long-bone shaft fractuie was 
tivelve hours The man wdio applies the Delbet splint and does not keep his 
patient undei close obseivation is going to get in trouble This brings up 
the question of individuality m treatment of the fractures One man should 
supeivise the care of a fractuie, not that he has to take care of each fracture 
each time it is seen, but his concepts of how it should be done should be trans- 
mitted to the man who looks aftei it, and he himself should see that fracture 
periodically In the speakei ’s expeiience, most of the patients wuth bad 
results, such as they see at the Philadelphia General Hospital, give the history 
of being reduced, only after the swelling has been allowed to subside, which 
may be three days or two weeks and then sent out to be treated by a second 
person who does not take the same inteiest as the man who reduced the 
fracture One of the speakei s said the cabinetmaker’s reduction is not neces- 
sary and should not be attempted Literally, this is true It is also true that 
the better the appioximation the better function one can generally expect 
Experience tells us many times that an imperfect reduction with a live patient 
and functioning limb is better than a cabinetmaker’s reduction with loss of 
function due to injudicious open reduction 

Today emergency reduction is advocated This means reduction at the 
very earliest possible moment that the safety of the patient permits It 
means that the surgeon, the X-ray man, and if needed, the anaesthetist, get 
on the job, at any hour, day or night, Sunday or holiday 

One of the essayists advocates the use of the fractuie box as a method of 
treatment This is a very poor appliance and personally Doctor Eliason has 
not used one for more than twelve years He regards it as a museum piece 
The plaster case mentioned is a dangerous diessing in aveiage hands The 
Philadelphia General Hospital is the melting pot, or rather the clearing house, 
for the poor results in the other forty-three hospitals in this vicinity and w^e 
see some terrible wrecks, deformities and piessure sores fiom this type of 
fixation 

The ambulatory Delbet dressing has doubtless given good results in the 
hands of Doctor Crossan and Doctor Boykin, but it is a dangerous dressing 
applied b}’^ the average man wnth little experience 
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Dr Hubley R Owen said that he made some drastic statements m his 
paper concerning the faulty management of fractures in some of the hospitals 
He could substantiate these statements He sees some very bad results of 
fractures treated by other surgeons Fortunately for him, no other surgeon 
sees his poor results because almost all of them occur among the policemen 
and firemen who must return to him for subsequent treatment The Phila- 
delphia General Hospital is the dumping ground for fracture failures 

Regarding Doctor Walkhng’s remarks concerning the use of the fracture 
box, it IS Doctor Owen’s personal belief that the fracture can be treated 
equally as well with 'a pillow splint Far too often the fracture box is used 
for fracture of both bones of the lower leg, a procedure which is inexcusable 
He wished to emphasize again the importance of a weight-bearing splint for 
fractures of both bones of the lower leg In the past two years he has had 
thirteen cases of fractures of both bones of tbe lower leg occurring among 
the motorcycle patrolmen Several of these were severe compound fractures 
As soon as is feasible these men are allowed to employ weight bearing witb 
an ambulatory splint and there has been no case of delayed union or 
non-union 

Dr Damon B PrEirrER remarked that with due deference to the methods 
so carefully described by Doctor Walkhng, and granting that with care 
excellent results can be obtained by this plan, he still feels that the time has 
come to discard the fracture box The profession has now pretty well agreed 
that fractures call for immediate definitive treatment and in our hospital 
work It IS uncommon not to be able to treat fractures of the leg on this 
principle, the exceptions being the presence of complicating injuiies and 
poor general condition and those cases received too late for effective primary 
treatment Some form of plaster case can be employed at once in the 
majority of fractures of the leg unless there has been large vessel injury with 
immediate and excessive swelling In the ordinary case the danger of con- 
striction by circular case has been greatly exaggerated Still it exists and 
requires discretion and observation on the part of the surgeon No method 
IS fool proof so that the necessity for care and adequate precaution cannot be 
alleged as a contra-indication for the use of a method which gives the best 
result in competent hands Only by proper fixation can good position be 
maintained The expert use of plaster best fulfills this indication While 
the speaker already indicated that he does not share the fear of circular 
casings, it IS nevertheless true that at times the Delbet plan of splinting or 
the incorporation of pins for skeletal traction in the case are productive of 
results superior to the ordinary circular case When these dressings are 
inapplicable, he confesses to a preference for the pillow splint over the 
fracture box It is often possible to secure and maintain excellent reduction 
by the pillow splint in fractures of the lower portion of the leg, especially 
the Potts’ fracture It is more comfortable than the box and its soft elastic 
pressure tends to distribute and reduce the swelling 
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Now in regard to primary closure of compound fractures It is true that 
111 competent hands excellent, even brilliant results, are usually obtained, 
especially in fractures received m industrial plants where anaerobic organisms 
are not plentiful It is equally true that m street and farm wounds, this 
method, however and by whomsoever carried out, is dangerous and that the 
serious nature of the failures moie than countei balances one’s brilliant suc- 
cesses There is a factor here which is uncontrollable by the surgeon, namely, 
the possibility of contamination of devitalized tissues and spaces by highly 
virulent organisms, and debridement, while it lessens the danger of infection, 
does not always prevent it One does not need to mention the serious conse- 
quences to life and limb entailed b}'^ infection of a closed compound fracture 

For a number of years Doctor Smyth and the speaker have been greatly 
interested in the Orr plan and our results have been greatly improved We 
have now had about 145 cases There has been no disaster attributable to 
the method There has been no tetanus or gas gangrene There have been 
no deaths One leg has been lost, that of an extensive compound fracture 
dislocation of the ankle m which the circulation was compiomised and at the 
operation the joint could not he entirely closed Gangrene and infection 
resulted and amputation was required but the patient survived with a good 
lower leg stump Doctor Pfeiffer felt that he must restrain himself from 
speaking too enthusiastically of the Orr method for he is aware that there 
are many surgeons who do not welcome or actually oppose this plan of 
treatment We can only say that in our hands it has seemed to solve the 
problems of compound fractures m most locations 

FRACTURES OF THE SHAFT OF THE HUMERUS 

Dr Calvin M Smyth, Jr , read a paper with the above title for which 
see page 1013 

Dr V W Murray Wright said it would be better for humanity if 
bones were rectangular on cross section rather than circular X-ray pictures 
of a fracture are usually confined to the local site and rarely take m the 
entire length of the long bone which would permit a comparison of the 
planes at either end This latter procedure would enable one to determine 
readily if internal or external rotation had occurred Consequently, the use of 
the Jones’ humerus traction splint may result m a limitation of external 
rotation in a healed fracture case because the lower fragment of the humerus 
was internally rotated as the forearm swung across the chest As internal 
(or external) rotation of a round bone cannot be observed ordinarily in a 
rontgenogram it is necessary for us to watch out for and pick it up clinically 

Dr Benjamin Lipshutz said that m the reduction of supracondylar 
fractures, traction is best carried out with the elbow flexed and the forearm 
in position of pronation In this way one can relax the pronator and other 
muscles arising from the medial epicondyle of the humerus, frequently a 
good reduction is not obtained unless the pronator is relaxed 
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Some fiactures of the humeius following i eduction are well maintained 
by a plastei bandage fiom the wiist to axilla with foreaim flexed to a right 
angle A ring of wire is mcoiporated m the upper side of the cast at the 
wrist, and through this the suspending sling is threaded which prevents the 
sling from sliding This treatment does not immobilize but restricts motion, 
and weight of the case applies traction while the patient is standing or sitting 

Dr L K Ferguson said that in his experience reductions of the frac- 
ture of the shaft of the humerus were much easier if the patient be allowed 
to sit up during the reduction In this position the weight of the arm is often 
sufficient to overcome shortening and pioduce reduction When this position 
IS employed in conjunction with the aid of the fluoroscope and local andes- 
thesia reduction is often a simple matter The cooperation of the patient 
under these conditions makes it much easier to apply the dressing and gives 
moie satisfaction after application 
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